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MARTIN HOPE SUTTON, 1815-1901 


WALTER F. GILES 


Keading, England 


Martin Hope Sutton was born at Reading, England, the son of 
a corn factor and miller. From very early days he found his recrea- 
tion in studying works on botany, and before the development of 
the railroads spent much of his leisure time in walking tours to visit 
famous gardens and nursery grounds within reach of his home. 
Later on he was able to extend these visits to greater distances, 
finally visiting some of the most interesting gardens on the continent 
of Europe. 

His parents hoped he would adopt a profession, but his inclina- 
tions were strongly in favor of a business career, and being keenly 
interested in the improvement of plants, the knowledge he had gained 
in his travels inspired the idea of starting an experimental ground 
at Reading. Consequently at the age of twenty-two he commenced 
practical work in plant improvement, joining his father’s old estab- 
lished business, and added to it the branch which was afterwards 
destined to play so important a part in the development of agricul- 
ture and horticulture. 

The disastrous Irish potato famine in 1847 was one of the first 
means of focussing attention on the improvements which he had 
effected in selecting and adapting vegetables and plants for food. 
Public men of the day realized the value of his labors and the sub- 
stitutes he suggested for the devastated potato crop, which by their 
quick growth would mitigiate the severity of the famine, were at 
once accepted by the government. 

The study of grasses under their natural conditions possessed a 
strong fascination for Mr. Sutton, and when, owing to agricultural 
depression, many thousands of acres were laid down to erass in 
England, he was able to apply his knowledge in recommending pre- 
scriptions which would be suitable for all kinds of soils. Previously 
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the only grass seeds generally procurable were the sweepings of hay 
lofts, usually consisting of worthless grasses, weeds, and the immature 
seeds of good varieties. In 1861 he contributed to the Journal of 
the Royal Agricultural Society of England an article on ‘‘ Permanent 
Pastures.”’ This was reprinted by desire, and since its enlargement 
by his eldest son, Mr. Martin J. Sutton, has passed through several 
editions, and is now one of the standard works on grasses. 

Martin Hope Sutton had five sons, three of whom joined their 
father in his work of plant improvement. Upon the foundation 
already laid they were able to greatly extend the work, with the 
result that they have brought into commerce many new and im- 
proved types of roots, vegetables, and flowers, and their achieve- 
ments are known practically throughout the world. 

The Golden Tankard mangel, so highly esteemed by almost. all 
dairy farmers, Was introduced in 1872, and because of its high feed- 
ing value it was awarded a gold medal by the Highland Agricultural 
Society in 1873. In 1876 the Magnum Bonum potato was brought 
out, so well known as the pioneer of all the disease-resisting varieties 
of the present day. For combining the very important factor of 
earliness with the large podded types, the name of the Marrowfat 
peas stands in the front rank. 

Many new types of flowers had their origin in experiments carried 
out by the Suttons. The pure white Gloximia ‘Her Majesty” was 
produced by selection and reselection, the elimination of the pink 
shades in the type worked upon taking some fourteen or fifteen years. 
The “ Duchess” type of Primula was a distinct break, resulting from 
a cross between a dark crimson flower and a blush type. It is ac- 
knowledged to be the most distinct Primula sinensis vet introduced, 
and was given an award of merit by the Royal Horticultural Society. 
The origin of the single tuberous rooted Begonia (Reading Beauty 
strain) dates from 1878. Begonia Pearcei (yellow) was crossed with 
Moonshine (small white). By crossing the hybrids, searlet, coral, 
rose, bronze, cream, white, and many other shades of blooms have 
been produced; but whereas in 1880 the flowers averaged only 3 
to 4 inches across, by continued selection they have been so improved 
as to attain to 6 or 8 inches in diameter. 

Mr. Sutton’s work was on many oceasions recognized by the royal 
family. Her Majesty Queen Victoria was always very gracious to 
him, and at the annual shows, in which the Prince Consort was speci- 
ally interested, Mr. Sutton was one of those appointed to accompany 
the Queen and explain the most interesting exhibits. He also had 
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the honor of personally receiving at Reading the late King Edward 
VII. when Prince of Wales, who sent kindest congratulations to him 
on the attainment of his eighty-second birthday. 

Mr. Sutton took a great interest in religious and philanthropic 
work, and many societies besides those in his native town benefited 
by his advice and generosity. 

He was in his eighty-seventh year when he died, and the work 
which he commenced, and which has for many vears been continued 
by his sons, is now carried on by his sons and grandsons, each of 
whom specializes in a particular branch of the business. 


CONSTRUCTIVE EUGENICS 
WitLet M. Hays 
Washington, D. C. 


Science and practical experience are rapidly evolving plans of so 
breeding plants and animals as to discard the undesirable and per- 
petuate only the desirable. Much of this work consists simply of 
selecting the best species nature has provided, and of selecting within 
these species so as to secure and perpetuate as useful varieties those 
types into which nature has divided the species. In many cases this 
means that marked economic mutations are discovered, the progeny 
of which are so far superior that the old stocks are entirely discarded 
for the hew. Again, the best native and Improved stocks each of 
which has specially desirable characters are eross-bred and from the 
resultant hvbrids those in which occur Ie combinations ot the highest 
value are secured by selective breeding and are multiplied. And 
again, from among? those recombined stocks. mutations are sought 
and these are multiplied into varieties, again placing the values 
higher than before. Thus by these processes, step by step, COnN- 
trolled evolution produces tvpes better fitted to the needs of man 
in the production of his food and clothing. And each vear the ge 


Ai ss 


hetic scientists and the breeders of plants and animals add new facts, 
clarify their philosophy, and create new bases in the forms of better 
foundation varieties and breeds upon which to build the next story 
In the achievements of breeding. 

The truth is being developed that the facets and technique, the 
sensible philosophy and practice which all this work is bringing for- 
ward, have a relation to the heredity of man. And while the problem 
of the improvement of heredity in the human species seems radically 
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different from the problem of improving plants and animals, our plant 
and animal specialists call our attention to the fact that the breeders 
of each class of plants and of each species and even of each breed of 
animals have new problems to be solved. And those who are expe- 
rienced in the developing of methods of improving the heredity of 
the numerous species of plants and of the numerous species or breeds 
of domestic animals, see in eugenics only another set of difficulties 
such as are being solved yearly by the genetic scientists and practical 
breeders who deal with plants and animals. 

It must be admitted that the difficulties are more stupendous in 
the case of man, but the results are of such paramount importance 
that even minor inprovement of the human heredity would yield 
high return on the cost of any sensible efforts made in that direc- 
tion. That wonderful social institution, monogamy, the comparatively 
long life of the individual, the one child at a birth, and the relatively 
few children born to the parents, are all limiting factors. ‘Those seem 
to be great obstacles as compared with the advantages arising in 
the plant kingdom from large numbers and from the brevity of the 
life of each generation, as in the breeding of wheat or corn. Yet 
there is in eugenics opportunity not only for the application of 
selective breeding, with fair prospects of not unduly delayed results, 
but also for multiplication of the progeny of human mutants and 
improvement by the recombination of desirable characters from sep- 
arate families and separate, similar, races. 

Much of the discussion of eugenics has been confined to a study of 
the defective classes. The eugenic problems concerning the feeble- 
minded, the insane, the immoral, and those non-resistant to such dis- 
eases as tuberculosis have seemed to be the problems first to be 
attempted. The methods of investigation devised by Darwin, Men- 
del, and others seem to be especially adapted to a consideration of 
the heredity of these classes of unfortunate people. The elimination 
from the human network of descent of the characteristics which pro- 
duce these inefficient people is alone a problem worth many times any 
possible cost that can reasonably be used in the improvement of 
the heredity of man. The presentation of the facts concerning the 
heredity of human families is fast leading intelligent people past 
any prudishness in the scientific discussion of eugenics. And re- 
search shows that beyond and above the elimination of the least 
efficient of the race is the substantial improvement, through the 


centuries to come, of the 90 per cent who can not be classed as 
defective. 
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Speaking broadly, the eugenic problems are much the same through- 
out as the problems of plant breeding and animal improvement. 

(1) How can we select the genetically best and by more rapidly 
multiplying them have the best blood eventually dominant in the 
whole of the race? 

(2) How can we so recombine the strongest characters of families 
and of similar races as to secure from among large numbers of these 
recombined groups an opportunity to select better types? 

(3) How can we select from the foundation classes and also from 
the recombined or hybrid classes mutations the progeny of which, 
when multiplied, make marked improvement over the average of the 
foundation stocks or of the selected cross-bred stocks? 

(4) May we not hope to advance greatly the average of efficiency, 
to practically lop off the defective classes below, and also increase the 
number of the efficient at the top? 

(5) While we must attend to the numerous minor matters and must 
continue to work out the science of the subject, shall we forget that 
the goal in the end is more splendid races of people, possibly averag- 
ing as high in efficiency as the very best individuals the races now 
possess? 

Modern charity, science, and individual development—and may we 
not add also peace—broadly speaking, are rapidly lengthening human 
life from an average of approximately thirty-three years to fifty 
years. Fifty per cent added to the length of human life will help 
eventually to bring our something more than one and one-half billion 
of people in the world up toward three billion. It seems conserva- 
tive to estimate that by the year 2000 the world will have three 
billion people. Shall the world remain in eugenic blindness or shall 
it bring to bear the clear light of fact upon the improvement of the 
heredity of this vast number of men? Shall the ten billion or more 
of human beings which the world eventually may maintain, carry 
its load of eugenically defective and its vocationally inefficient, as 
well as the present social and civic handicaps, or shall it become : 
race with greatly improved heredity trained as highly in the peaceful 
arts of production and citizenship as animproved heredity will allow? 

It would seem that students of heredity have prepared the race 
to evolve its own efficiency, which would respond superbly to the 
greatly improved environment made possible by science and religion. 
The impulse given by scientists to cast off superstition has made pos- 
sible the study of the full nature of man. The altruism which Christ 
awoke in humanity should have a vastly purer heredity through 
which to carry its blessings to all people. 
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Then vocational as well as general education can be offered to and 
taken advantage of by all youth, whatever may become their func- 
tions in society. The races will then be created more nearly equal 
and every man will be more nearly equal to every other man. Demo- 
eratic forms of business as well as democratic forms of government 
will be practicable. Justice, hope, comfort, and happiness will be- 
come well-nigh universal. The improvement beyond the present 
may be as great as the present is beyond the dark ages. 

As the complexities of society increase, as science develops, as the 
intricacies of industry and transportation increase, as charity becomes 
wider, and as social and governmental agencies become more efficient, 
the conditions under which men live are vastly ameliorated.  Detfec- 
tive individuals and families which could not survive under the con- 
ditions of soclety mn earher periods, are NOW protected. Through 
charity, especially, do we interfere with the law of the survival of the 
fittest, and since society enables the inefficient to survive, society 1s 
really responsible for the reproduction of the defective classes. lt 
would seem to be an important function of science to show that the 
eenetic elimination of such families as are generally subject to feeble- 
mindedness, Insanity, ete., may be quite as much of a religious duty 
as the giving of charity to the deficient individuals of these classes. 
[t would seem to be a good function of our racial religion to place 
the duty of more abundant child bearing on the most efhicient classes 
and the duty of less abundant child bearing on the least efficient 
classes; that thus, in several generations, the network of descent of 
the whole race May he developed SO as CO produce cl erenetically more 
efficient people. 

There are two genetic facts of stupendous importance which need 
to be faced squarely, and their relation to human progress should be 
thought out fearlessly and clearly. 

The first is the need of restraining from the function of repro- 
duction the genetically deficient classes and families. Scientists 
who have studied the heredity of the feeblé-minded, the insane, and 
several other classes of defectives have proof which abundantly war- 
rants the affirmation that individuals who have in their heredity 
a large percentage of these defective characteristics have no racial 
right to perpetuate their kind, a large percentage of whom cannot 
sustain themselves and must be a burden on society. Mendel and 
his disciples have given a knowledge of unit characters which warrants 
the belief that if all persons with a transmissable defective character 
in their heredity were rendered unproductive, by segregation or 
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otherwise, nearly all of that characteristic could within a few venera- 
tions he eliminated from the network ot human lesce nt. 

A study of insanity and feeble-mindedness is resulting in an accumu- 
lation of facts which should lead to genetic genealogies of the defee- 
tive classes and thus to facts Upon Which to act in the prevention 
of such unfit marriages as might be expected to result in the birth 
of feeble-minded Or otherwise very defective children. [t Miust bye 
recognized, of course, that the great racial poisons, alcohol and ve- 
nereal diseases, have stupendous effects and do doubtless contribute 
to these genetic trailties., 


As to the means of reducing to a minimum the production of 


defective children, there is not room in this brief paper for discussion. 
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for children, thay they may develop normally and strongly. No one 
disputes the fact that in these homes motherhood’s condition is such 
that larger families are practicable. There is neither the enervation 
of the wealthy home nor the difficulties of the poor home. Here, then, 
is where the genetically best families should reside, that here the best 
folks may in the best manner produce the most folks. 

The strongest argument for the use of vastly larger sums of public 
money for good roads in the country and for consolidated rural 
schools in which scientific farming and farm home making may be 
successfully taught is the eugenic argument. The country should 
be made attractive to the best parentage. And it is to the interest 
both of the city and of the nation that farming be so profitable, farm 
houses so excellent, and such adjuncts to these homes as roads and 
schools be so efficient that our best mothers wili there find their 
largest life’s work. From the standpoint of eugenics the state and 
nation should be the patrons of country life. Our forms of commerce 
having amassed and deposited too much of the nation’s wealth in 
the centers of population, there must be devised ways of redistri- 
buting it where it will be used to the best advantage in the produc- 
tion of citizens. Homes should be less heavily taxed. Mothers of 
splendid genetic power should be endowed by non-public founda- 
tions, and even public endowments for this purpose could be justified. 

If the genetically least efficient half of the people would have 
families only sufficient in size to maintain their own numbers and 
the genetically best half would increase 50 per cent in each gener- 
ation of forty years, in two hundred years the best would become 
88 per cent of the whole. These statements and figures illustrate 
the fact that the country does and doubtless will and should con- 
tinue to supply fresh blood to the cities. Neither the city nor the 
country can afford to receive defective blood from the other; and 
Dr. Ward has abundantly shown the danger to our nation from 
the entrance of immigrants who are normal but whose heredity is 
defective and results in a percentage of defective children. 


[CONTINUED IN NEXT NUMBER. |] 





NOTE ON THE GEOGRAPHICAL DISTRIBUTION 
OF INSANITY IN MASSACHUSETTS. 
1901-1910° 


E. E. Sourwarp, M.D. 


Boston, Massachusetts 


i. ARE THERE EUGENIC AREAS IN MASSACHUSETTS? 

ii. EUGENIC AND CACOGENIC AREAS DEFINED 

iii. THe INCREASE OF COMMITMENTS OF THE INSANE IN MASSACHUSETTS. REVIEW OF 
Facrors. (OWEN Copp’s Data) 

iv. GEOGRAPHICAL IRREGULARITIES IN THE MORBIDITY-RATE AS REPRESENTED BY NEW 
(First) COMMITMENTS 

v. FINDINGS 

vi. SUMMARY AND CONCLUSIONS 


i. Are there Eugenic Areas in Massachusetts? —Are there areas 
in Massachusetts which can fitly be termed eugenic areas, areas 
maintained socially at least in statu quo by the forces of heredity? 
I raise this question; but I must confess the answer is not ready. I 
think I can prove (1) that areas exist which might be regarded as 
eugenic, (2) that conditions the reverse of eugenic (cacogenic) are 
suggested by certain other and quite separate areas, and (3) that a 
remarkable parallellism exists, if we may trust available data, in (a) 
the output of insanity and allied conditions, (b) the occurrence of 
social defectives, and (c) the incidence of general disease, in the areas 
considered in the present note. If we bear in mind the comparatively 
stable social conditions maintained in both types of area and the 
difficulty of explaining by any single set of environmental conditions 
the parallelism observed in mental, social, and physical defects, it 
will be found not unnatural to ascribe a certain weight to hereditary 
forces of varying character in the different regions. 

I anticipate that some surprise will greet the statement that the 
Berkshire Hills and some of the islands of Massachusetts contain 
a group of twelve towns which have a zero rate of insanity production 
tor the decade 1901-1910. I fancy that the facts may be questioned, 
that special conditions of commitment might be invoked, that the 
small total population might be thought to lead to exceptional con- 
ditions for the decade in question. Nor with the bare facts of com- 
mitment-rates from the different towns should I venture to draw more 
than the minor conclusions that commitment-rates vary greatly, 
from 0 to 20 in a decade per 1,000 inhabitants of a given town. 


® Read at the Eighth Annual Meeting of the American Breeders Association, Washington, D. GC. 
December 29, 1911. 
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Less easy to aseribe to chance or small numbers was the obser- 
vation that the towns with highest commitment-rates (far higher 
than those of cities, which as a fact [do not here consider) are largely 
grouped in the interior of the Commonwealth and are neither west of 
the Connecticut River in the higher hill region nor on the seacoast. 

Interesting, too, was the parallelism that shortly transpired in re- 
spect to the development of conditions allied to insanity: the zero rate 
for insanity was maintained for feeble-mindedness, epilepsy, and in- 
ebriety in the towns we are tempted to term eugenic; whereas these 
allied conditions were found freely and proportionately developing 
In the other Group. 

Tome the most convincing argument was afforded by the compara- 
tive findines of the census enumerators of the Massachusetts census 
of 1905. Not only did the enumerators find relatively fewer mental 
and allied eases 1D the homes in the “eugenic PTOUD), but and here 
the disparity was strikinge-—relatively far more paupers and criminals 
in the “cacogenie PTOUD), and, lastly, a darker background of eeneral 
bodily disease in the “eacogenic’’ group. ‘There was thus a sort 
of conspiracy among otherwise unrelated statistical facts which might 
discover its true arch-conspirator in the forces of heredity. 

Before giving in more detail the findings so far obtained, I will, 
first, define more narrowly in a short section (1) what eugenic areas, 
especially in Massachusetts, might be taken to mean. Secondly, 
in another short section (iil), I will rehearse the facts that led me to 
conceive that there might be significant geographical irregularities 
in the insanity production of Massachusetts towns. 

ul. Mugenic and Cacogenic Areas Defined.—TVhe eugenic area of 
state or country can be rightly defined both positively and negatively. 
An area in which the forces of heredity are operating to produce a 
better human stock is eugenic In a positive, Incremental, evolu- 
tionary sense. If the hereditary forces are engaged merely in the 
prevention of deterioration within a given area, we may still usefully 
define such an area as eugenic, but in a negative or stationary sense. 
For the immediate Purposes of society the more usetul definition is 
very possibly the latter. Sufficient unto the day for practical prop- 
agandists is the more modest program which seeks to maintain at 
least our present social level, to hold, as it were, our human stocks 
at par. 

Indeed, the incremental program of artificial human evolution, 
culminating in what might be termed the aristogenie program. of 


producing more and greater great men for the world, at present hardly 
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escapes ridicule and certainly leaves your practical, Anglo-Saxon 
economist rather cold. The practical man is apt to feel, though he 
cannot readily prove, that the forces of deterioration are overcoming 
any possible forces of betterment, that the operation of hereditary 
forees, so far from acting in the eugenic or aristogenic direction, 1s 
slowly or rapidly pulling down the level of society. To prove this 
assumed levelling-down of society in a state, the ordinary citizen is 
likely to point to such and such places where degeneracy is rife, crime 
rampant, and pauperism supreme. Doubtless such areas exist and 
might be usefully termed cacogenic areas, in so far as heredity can 
be proved to underlie their social decline. 

The data available for the present note (whose purpose is entirely 
one of orientation in the matter) permit remarks merely in the direc- 
tion of that more modest eugenics which seeks to maintain the present 
social level. Moreover the materials of the note are limited in the 
main to certain forms of so-called degeneracy Insanity, feeble-minded- 
hess, epilepsy, iInebrietyv 

Massachusetts 1s of particular interest in this direction. Aside 
from the well-known spiritual pride of Bostonians, a statistical basis 
for the eminence of Massachusetts in certain departments has been 
given by Dr. F. A. Woods,” from a study of the unprejudiced pages 
of Who's Who in America, Lippincott’s Biographical Dictionary. and 
American Men of Science. However, we hear much at home con- 
cerning the decline of native stocks, rural degeneracy, and the increase 
of Insanity and mental defect in the commonwealth at large, These 
rumors, coupled with suspicion of many immigrating stocks (to 
say nothing of the observation of mutual suspicions between the 


<QOTrrow 


ditterent immigrating races), lead many lovers of society CO 
for Massachusetts. 

Although such sorrow is born of statistics, I do not expect to a] 
lay it by more statistics. Hereditary forces have alw 


aiwavs produced 


in Massachusetts pessimists-in-the-bud and ref 


| formers-in-the-bloom. 
\lere facts of statistics hardly count against her: ditary ideas. Much 
of our reform spirit is truly aristogenic, if not otherwise Utopian, 


in its alm. 
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) *, ; . 7 , . ° 7 7 } 
Review OJ Factors.—Regardless of eugenics, one good reason for a close 
Investigation of the distribution of insanitv in Massachusetts is the 
supposed increase of insanity in the institutions of the commonwealth. 

D Woods, F. A., Historiometrv as an Exact S S oS 


iencs e.n.s., xxxiii, no. 850, pp. 5 
5/4, April 14, 1911. 
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Owen Copp’s work under the Board of Insanity shows conclusively 
enough that such major factors as (1) Increase of general population, 
(2) declining discharge rate from the hospitals, and (3) immigration, 
as well as factors of smaller range like (4) the greater inclusiveness 
of the modern classification 


cs 


insane,”’ (5) greater longevity outside 
hospitals, uncovering possibly more senile dements, (6) greater longev- 
ity inside the hospitals, which bears on the lowering discharge rate, 
(7) more frequent commitments of dotards both by friends and by 
town officials, and (8) the trend to city life which is less consistent than 
country life with home care of the mentally defective, are factors 
together responsible for the increase of visible insanity. The accumu- 
lation-rate, in brief, 7s not the morbidity-rate. ‘These conclusions 
of the Massachusetts Board of Insanity have been adopted and 
printed in summary form by the Massachusetts Commission of 1910 
“To Investigate the Question of the Increase of Criminals, Mental 
Defectives, Epileptics, and Degenerates,’? which concludes in its 
report’ (January, 1911) that ‘‘only one-fifth of the accumulation 
(in hospitals) is due to increase in the ratio of admission of new cases 
of insanity. There is no evidence of a marked increase in the number 
of new cases of insanity in the community.” 

iv. Geographical Irregularities in the Morbidity-rate of New Com- 
mitments of the Insane.—Reflection upon such facts leads to the con- 
ception that there may be irregularities in the production of insanity 
in different communities of Massachusetts and that these irregular- 
ities may tend to balance each other. Indeed, if the conditions 
reported by social workers and by field workers in eugenics be at 
all representative, it seems irresistibly certain that cacogenic forces 
in one area are countervailed by eugenic forces in another, or that 
the up and down forces of heredity may mingle in the one and the 
same area. 

I have made a small beginning upon this problem of the distri- 
bution of eugenic and cacogenic forces in respect to mental disease 
in Massachusetts by a study of data availableat the office of the Board 
of Insanity. I make this report of progress in order to stir others 
to a similar study of the neglected bright side as well as the all too 
obvious dark side of this division of social service, and especially 
to a study of regions of another make-up. 


© Report of the Commission (Walter E. Fernald, Hollis M. Blackstone, Everett Flood, Benjamin 
F. Bridges, Ernest V. Scribner) to Investigate the Question of the Increase of Criminals, Mental 
Defectives, Epileptics and Degenerates, created by Chapter 59, Acts of 1910, Massachusetts, State 
Printers, Jafiuary, 1911. 
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I have limited my consideration for the present to the new cases 
(first commitments) of insanity in Massachusetts in the decade 1901- 
1910. Ihave been especially aided by the elaborate Census of Massa- 
chusetts in 1905, both volume I (Population and Social Statistics) 
available in 19094 and volume II (Occupations and Defective Condi- 
tions) available in 1910.°. The conditions found in the mid-decade 
state censuses may well serve as the characteristic conditions of the 
decade in question. 

V. Findings. ‘The statistician will note (1 that the commitment 
rates here discussed are first- or new-commitment rates for the decade 
and give no picture of accumulation rates in hospitals, (2) that the 
available figures were based on 1910 population for the commitment- 
rates, on 1905 population for census-rates of defectives, and (3) that 
the commitments and non-institutional defectives are classified by 


| 


residence and not by birthplace. The study is accordingly in t 


_— 


it 


—~y— 
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first instance environmental, and eugenic sensu strictior: only in so 
far as the persons in question are native-born. Only elaborate and 
vear-long study could answer with exactness how far environmenta! 
and how far hereditary, forces are responsible for the geographical 
irregularities here displayed. My usage of the term “eugenic”’ and 
its antonym ‘“‘cacogenic’’ might therefore be opposed on the ground 
that hereditary forces have not been proved to account for the dif- 
ferences. But the usage is in sufficient accord with Galton’s. 

I find (1) a somewhat markedly uneven distribution of insan 
commitments, classified by counties of residence. The ratios ‘figured 
on the population of 1910) vary from 4.2 per 1,000 in the islan 
county of Dukes (Martha’s Vineyard, etc.) to 9.4 per 1.000 in the 


3° . ™ * rr? . , , 7 
metropolitan county of Suffolk (Boston, ete.). The island county of 
> 7 , . . * . . 
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monwealth rate, reaching 6.8 per 1,000. Rounding off-the figures, 
we arrive for the counties at this series (calculated on population 
of 1910): 


TABLE 1 

Per 1,600 Per 1,000 
Suffolk. () Middlesex () 
Nantucket | S Plymouth | () 
H’ssex.... 7 sarnstable ) 5 
Hampshire ri Berkshire 5 
Worcester | | fi Hampden. .. - D 
Bristol... 6 Norfolk | 5 
Franklin. .. | 6) Dukes ..4 

The Commonwealth 7 


Having thus established the general likelihood of geographical vari- 
ations.in insane-commitment rates of a significance involving (but 
possibly deeper than) the urban vs. rural variation, I directed atten- 
tion to the towns and found that (2) classification by residence in 
towns, Just as by residence in counties, revealed surprisingly uneven 
distribution of first commitments. ‘Though the towns as a whole 
show a markedly lower ratio (5.7 per 1,000) than the cities as a whole 
(7.6 per 1,000), yet individual towns to the number of twenty equalled 
or excelled the highest city ratio, viz. 10.1 per 1,000. Indeed, ten 
of these twenty towns yielded far higher ratios than that of the city 
In question, viz., ratios from 12.5 to 20.8 per 1,000. The highest 
ratio (20.8 per 1,000)is in one respect artificial and it would be fairer 
to state the highest ratio as about 18.8 per 1,000. 

So much in support of rural degeneracy! But I found that (3) 
there are twelve Massachusetts fowns from which no insane have 
heen committed in the decade 1901-1910. This possibly eugenic role 
with respect to insanity is assumed by 


Alford (Gosnold Monroe Peru 
Chilmark Hancock Mt. Washington Washington 
Gay Head Holland New Ashford Wendell 


Of these, three (Chilmark, Gay Head, and Gosnold) are in the island 
county of Dukes, and furnish in part the explanation of the low 
general percentage of Dukes County (4 per 1,000) which was so sur- 
prising in contrast with the 8 per 1,000 of Nantucket. 

Of the others, all but two are west of the Connecticut River and 
might be elassed as Berkshire Hill towns (Monroe on the Vermont 
line is the northwesternmost town of Franklin County). Wendell 


is in Franklin County, and Holland is in Hampden County on the 
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Connecticut line. The region, then, of seven of the towns which 
have produced no first commitments In 1901-1910 is the Berkshire 
Hill region, characterized by a general level of 1800 feet above the 
sea, narrow but fertile valleys, dairying opportunities, and the New 
York summer colony. 

NO Berkshire town vields percentages approaching those of the 
maximal town percentages, and [ find that (4) the regional occurrence 
studied comparative lV in these two groups Ot ZeTO and maximal 
commitment-rate, Is roughly suggestive: Some island towns and 
several hill townhs have contributed little Or No Insane in the period 
of study, whereas five Worcester County towns, two towns on the 
eastern line of Worcester County, and five other towns (none west 
ot the (‘onnecticut River and none On the SCACORST have supplied 
maximal ratios of first commitments (138 to 19 per 1,000). To 
unravel the reasons for these conditions in particular towns would 
be avery wort hv Oly CT OT a <oclological “~Uurvey on broad lines, This 
We hope LO [hip dciss “OTIC dav. \leantime there are avallabl SOME 


data OT Value. 
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In twelve eugenic(?) towns....................eceeee 8 (26 per 1,000) 
In twelve cacogenic (?) towns....................000- 47 (30 per 1,000) 


We should perhaps expect a greater difference than we find in the 
two groups. Such as it is the difference is in favor of the relatively 
non-degenerate towns. The findings may possibly be consistent with 
factor 8 discussed in our review of Copp’s work on the supposed 
increase of the insane, viz, the greater likelihood of commitment of 
cases from larger than from smaller towns. 

(7) The background of social defectives as a whole is a blacker 
background for the twelve towns with high insanity-rates. As social 
defectives, following the Massachusetts Census of 1905, we may 
classify prisoners, Juvenile offenders, paupers, and neglected children. 
The census enumerators found social defectives as follows: 


) 


In twelve eugenic (?) towns............ ......24 (8 per 1,000 
In twelve cacogenic (?) towns...... bea | 310 (20 per 1,000 


(The difference is still sharper when we consider that 12 of the 24 
social defectives in the eugenic (?) towns were from a single town 
(Washington) and may have represented unusual conditions, actual 
or incidental in enumeration.)® 

(8S) The general medical and social status (established by extracting 
ratios for the totals of physical and social defectives) of the possibly 
cacogenic towns 1s somewhat worse than the general medical and 
social status of the possibly eugenic towns (53 per 1,000 against 44 
per 1,000). 

(9) The total population of the twelve eugenic (?) towns is far 
smaller than that of the twelve cacogenic (?) towns. The population 
of the eugenic (?) group is slightly decreasing, 8209 (1900) to 2945 
(1910); that of the cacogenie (?) groups is shghtlv increasing 15.585 
(1900) to 15,415 (1910). 

(10) The nativity of the general population of these groups (1905) 
was as follows: 


: 


l-ugente (? (‘acogenic 


group. :) group. 
CO Be Daacee an -...83 S4 
Parents native-born........ | eae 73 G7 
Grandparents native-born....... _.67 60 


This ratio suggests a greater instability Gn respect to the eonditions 
here studied) in the more mobile population. 


£ Kleven neglected male children and one pauper. 
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vi. Summary and conclusions.—The eugenic area or areas of a 
region are characterized by the operation of hereditary factors in 
either (a) the improvement of the contained human stocks or (b) 
the maintenance of these stocks in statu quo. 

The aristogenic program is that extreme eugenic program which 
seeks to produce more and greater great men for the world by more 
effective mating. 

Against an ideal aristogenic program are operating certain deteri- 
orating factors of hereditary nature (cacogenic factors). 

The data immediately available in Massachusetts may be used in 
the study of eugenic areas in the second or negative sense (see b 
above), with respect to Insanity. 

The morbidity-rate of the Massachusetts insane commitments is 
not the same as the accumulation-rate, as an effect of many com- 
bined causes (Owen Copp’s data). 

One possibly eugenic area exists in Massachusetts in three island 
townships; another, in nine more scattered western townships (seven 
in the Berkshire Hill region). 

The twelve possibly cacogenic towns have produced, in 1901- 
1910, 236 new cases of insanity and allied conditions, being 15 per 
1,000 of the population of these towns in 1910 (total Massachusetts 
rate 7 per 1,000) highest single town rate considered 19 per 1,000; 
Suffolk County (Boston, ete.) rate (9 per 1,000); highest single city 
rate 10 per 1,000. 

These possibly cacogenic townships he chiefly in the midland 
county of Worcester and in no case west of the Connecticut River 
or on the seacoast. 

The possibly eugenic and possibly cacogenic towns as considered 
from the commitment standpoint remain so to a degree when con- 
sidered from the standpoint of the census of the same four classes 
enumerated in the townships May 1, 1905, viz, 2.6 per 1,000 in the 
former to 3 per 1,000 in the latter group. 

A more striking numerical disparity was shown by the census of 
social defectives (prisoners, juvenile offenders, paupers, and neg- 
lected children \av 1, 1905. viz, 8 per 1,000 in the eugenic group 
to 20 per L.OOO in the eacogenic group. 

The population of the eugenie group is small (2945, in 1910) as 
compared with that of the cacogenic group (15,415 in 1910); the 
eugenic group is falling somewhat. the cacogenic group rising some- 
what in reneral population. 


Che nativity of the general population in the two groups differs 
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little, 830 per 1,000: 840 per 1,000; but the eugenic group has a some- 
what higher percentage of native-born parents and a still higher 
percentage of native-born grandparents, and may therefore represent 
somewhat stabler stocks, than the cacogenic group. 

The general medical and social picture presented by the census 
of 1905 is distinctly worse for the cacogenic group than for the eugenic 
group, suggesting that the imsanities and allied conditions are apt 
to occur in a background of more general diseases. 

If we assume that active eugenic measures are the duty of society 
on the principles of self-preservation or of self-improvement, then 
such measures must begin somewhere. ‘The present note has no 
measures to propose, but merely displays certain concrete social 
differences in different regions of Massachusetts. The prevailing 
laissez-faire policy cannot safely fall back on the idea that all the 
stocks are “‘just generally degenerating” and that we “should not 
know where to begin.’”’ I should therefore advocate more intensive 
locality-studies in Massachusetts, as well as elsewhere, and the 
collection of social statistics through every public and private chan- 
nel in preparation for that active eugenic program which the concrete 
data will be sure to indicate. 

If there be a statistical correlation between insanity, crime, pauper- 
ism, and disease, there may be a deeper causal relation between 


some of these factors. 


OUR IMMIGRATION LAWS FROM THE VIEW 
POINT OF EUGENICS* 


RoBeErRT DEC. WaRpD 


Harvard Unive rsity, Cambridge, Mass. 


to exclude 


St. 


How far do our present immigration laws enable u 
those aliens who are physically, mentally, and morally undesirable 
for parenthood; those whose coming here will tend to produce an 
inferior rather than a superior American race; those who, in other 
words, are eugenically unfit for race culture? We, in the United 
States, have an opportunity which is unique in history for the prac- 
tice of eugenic principles. Our country was founded and developed 
by picked men and picked women. And today, by selecting our 
immigrants through proper legislation, we have the power to pick 


“ Read before the Iugenics Section of the American Breeders Association, Washington, D. C., 
December 29, 1911. 
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out the best specimens of each race to be the parents of our future 
citizens. 

The responsibility which rests upon this country in this matter 
is overwhelming. We may decide upon what merits, physical, 1n- 
tellectual, or moral, the fathers and mothers of American children 
shall be selected. But we have left the choice almost altogether to 
the selfish interests which do not care whether we want the kind of 
immigrants they bring or whether the immigrants will be the better 
for coming. Steamship agents and brokers all over Europe and 
western Asia are today deciding for us the character of the American 
race of the future. 

It is no argument against practising eugenic ideas in the selection 
of our alien immigrants to say that the New England country towns 
are full of hopelessly degenerate native Americans, who are inferior, 
mentally, morally, physically, to the “sturdy peasants of Europe.” 
The degeneracy of our country native stock is probably chiefly due 
to the drawing-off of the stronger and more capable men and women 
to the cities; to prolonged inbreeding, and to the continued repro- 
duction of feeble-mindedness, which is rife in many of our country 
districts. It will not help to reduce the number of our native degen- 
erates if we admit alien degenerates. National eugenics for us means 
the prevention of the breeding of the unfit native, as well as the 
prevention of the immigration, and of the breeding after admission, 
of the unfit alien. 

Should we not exercise at least the same care in admitting human 
beings that we are now exercising in relation to animals, to insect 
pests, or to disease germs? Yet it is actually true that we are today 
taking more pains to see that a Hereford bull, or a Southdown ewe, 
imported for the improvement of our cattle, is sound and free from 
disease than we take in the admission of an alien man or woman 
who will be a parent of American children. We do not hesitate 
to prohibit the importation of cattle from a foreign country where 
& serious cattle disease is prevalent. It is only in very extreme 
cases indeed that we have ever taken such a step in connection 
with the importation of aliens. Yet there are thousands of aliens 
every year who should not be allowed to enter this country for reasons 
which are eugenically of the first importance. 

Our present laws aim to exclude some twenty-one classes of men- 
tally, physically, morally, and economically undesirable aliens. On 
paper the list of the excluded classes is long and formidable, and 
seems more than sufficient to accomplish our eugenic purposes. But 
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the fact is that careful and unprejudiced students of immigration 
agree that these laws do not keep out the unfit so as to preserve 
the status quo, to say nothing of promoting eugenic improvement. 
We already have an army of probably not less than 150,000 feeble- 
minded in the United States, of whom only about 10 per cent are 
in institutions, the rest being free to propagate their kind. And 
of those in institutions the large proportion are kept there only 
temporarily, being at liberty for much of the time during their repro- 
ductive period. The same is true of thousands of criminals, whom 
we shut up for varying periods of time, but allow, in the intervals when 
they are out of prison, to populate the world with children much of 
whose inheritance is criminal. We are today legalizing the begetting 
of criminal children by failing to give permanent custodial care to 
habitual criminals. 

Further, there are more than 150,000 insane in the institutions of 
the United States alone, and of these many have already left offspring 
to perpetuate their insanity. In spite of this appalling situation— 
appalling from the standpoint of mere sentiment and of mere philan- 
thropy——doubly appalling from the standpoint of eugenics, we have 
been admitting alien insane, and alien imbeciles, and alien epileptics 
and alien criminals, partly because of a lax enforcement of the law 
under former administrations; partly because the law is incapable, 
under existing conditions, of effective enforcement. The dispropor- 
tionate increase of alien insane, of alien imbeciles, of alien criminals, 
and many other facts which may be ascertained by any person who 
is interested in this question, show that, as just stated. our immigra- 
tion laws do not now enable us to preserve the status quo. Sir Fran- 
cis Galton has clearly shown that “‘each married degenerate produces 
on the average one child who is as degenerate as himself or herself, 
and others in whom the taint is latent but liable to appear in a suc- 
ceeding generation.’’ Further, it is well known that imbeciles have 
larger families than normal persons, and that they also have a large 
number of illegitimate children. Parenthood on the part of all these 
classes of persons, native or alien, is a crime against the future. To 
admit to this country the feeble-minded, the insane, the epileptic, 
the habitual criminal, is no less a crime against the future. 

The ideal eugenic selection of our immigrants would be possible 
only if we could have a fairly complete history, running back a few 
generations, showing the hereditary tendencies of each alien. This 
is certainly in the immediate future impracticable, but there are 
some things we can do. We can insist that each alien, on land- 
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ing here, should undergo a very thorough mental and physical exami- 
nation at the hands of our Public Health and Marine Hospital Service 
surgeons. These examinations would involve the stripping to the 
skin of each alien, the usual physical examination for physical defects, 
mental tests, tests for syphilis, and similar precautions. Is this 
too much to demand when the welfare of the future American race 
is at stake? I have myself seen thousands of aliens landed, and I 
have marvelled at the skill with which our surgeons are now able, 
by the most superficial examination as the aliens file by, at the rate 
of several a minute, to detect some of the physical and even some 
of the mental defects which put these aliens into one or another of 
the classes which may be excluded. But such a superficial exami- 
nation is all wrong. It is nothing short of a crime to admit people, 
as often happens in a rush season, at the rate of 3,000, 4,000, or 
5,000 in one day at Ellis Island. On April 11, 1910, 7,931 im- 
migrants were inspected by the medical officers. Think of that! 
And these medical officers were supposed to detect any mental and 
physical defect which might exclude! I believe that we ought to 
limit the number of aliens who shall be landed in one day to a certain 
number which could reasonably well be carefully inspected. We 
ought largely to increase the number of the surgeons detailed for 
that most important work of inspecting arriving aliens. We ought 
to enlarge the accommodations at some of our immigrant stations, 
in order that this work might be properly carried out. 

Again, we can go a long way towards the accomplishment of our 
object by increasing the fines which the steamship companies now 
pay when they bring over an alien who is found, on our own exam- 
ination here, to be an idiot, imbecile, epileptic, or suffering from a 
loathsome or dangerous contagious disease which could have been 
detected at the port of departure. The fine is now only $100. The 
steamship companies pay little attention to the provision. They 
run their chances of having such aliens detected on landing, and in 
some cases they insure themselves against possible loss by obliging 
the alien to deposit $100 when he buys his ticket. Now, if we increase 
this fine to $500, and that is none too large, the steamship companies 
would themselves, without expense to us, make a much more thorough 
examination abroad, before sailing. Further, for the more effective 
detection of aliens who are physically, mentally, and morally undesir- 
able, and who are already enumerated in our list of classes excluded 
by existing law, we should put immigrant inspectors and our own 
surgeons on board of all immigrant-carrying vessels. These officials, 


x 


“ 


‘ = bos / ‘ 4" ee tee $3 3 
pe Lentil a ¢ , ; bevit to tecellh WOR + Bes at A ta SO I a OR pO RE REAP ALLELE LA IEID aihiahedhemnneami 
eR SES as OS ——— , 








































24 AMERICAN BREEDERS MAGAZINE 
mingling with the immigrants on the voyage over, should see that 
they are properly treated and cared for; that they are not over- 
crowded; and that they receive adequate medical attention. But, 
of far greater importance than that, these officials would be able 
to detect a great many cases of physical and of mental defeet which 
we can not possibly detect in our necessarily hurried examination 
when these people land. And in this way we should be able to 
exclude and to send back far larger numbers of eugenically undesir- 
able aliens than is at present possible, however strictly we may try 
to enforee the law. An immigration bill introduced into the Senate 
in August last by Senator Dillingham of Vermont, numbered 38. 
3175, contains an excellent clause which provides for just such inspec- 
tion on the voyage over as I have here advocated. We ought all 
to do what we can to have that bill enacted into law. 

In addition to these steps which we should take, and take instantly, 
to accomplish the more effective exclusion of the insane, the imbecile, 
the idiot, the tuberculous, and those afflicted with loathsome or danger- 
ous contagious diseases, we ought to amend our laws so that it will 
be possible to exclude more aliens of such low vitality and poor 
physique that they are eugenically undesirable for parenthood. The 
law of 1907 excludes persons “who are found to be and are certified 
by the examining surgeon as being mentally or physically defective, 
such mental or physical defect being of a nature which may affect 
the ability of such alien to earn a living.’ This clause has been 
found to be rather ineffective, partly because it has been taken to 
be an economic test and not a physical one; partly because of other 
provisions in the same act which largely nullify this section by making 
it possible to admit on bondsaliens who fall into the group here named. 
Now aliens of such low vitality, poor physique, or suffering from 
such mental or physical defect that their ability to earn a living is 
thereby interfered with are highly undesirable persons, economically 
as well as eugenically, in the large majority of cases. They are not 
only themselves weaklings and unlikely to resist disease, but they 
are likely to have defective and degenerate children. Bonds will 
not prevent them from breeding. We constantly speak of the need 
of more “hands” to do our labor. We forget that that we are import- 
ing, not “hands” alone, but bodies also. The vast majority of 
incoming alien immigrants are potential fathers and mothers. And 
the character of the race that is here to be born depends upon the 
kind of alien bodies which we as voters, and therefore as having some 
eontrol over our legislation, are allowing to have landed on = our 
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shores day by day. We ought to take this seriously to heart. It 
is a tremendous responsibility which rests upon us. 

Conservation of our natural resources: How much we hear about 
that! Conservation of American forests 1s important. So is con- 
servation of American coal, and oil, and natural gas, and water 
supply, and fisheries. But the conservation and improvement of the 
American race is vastly more important than all other conservation. 
The real wealth of a nation is the quality of its people. Of what 
value are endless acres of forests, millions of tons of coal, and bil- 
lions of gallons of water, if the race is not virile, and sane, and 
sound? 

Fearfully misguided has been most of our so-called philanthropy. 
We have housed and clothed and fed the defective, the degenerate, 
the delinquent, to such an extent that we have encouraged them to 
reproduce their kind in ever-growing numbers. We have spent in- 
creasing sums for asylums, almshouses, prisons, and hospitals, in 
which we have temporarily confined the insane, the pauper, the criminal, 
the imbecile, leaving them free, during most of their lives, to propa- 
eate their kind. It is a fact, disguise it as we will, that we have taxed 
ourselves to support institutions which heve resulted in increasing 
and not decreasing the number of the unfit. We have before us an 
immediate duty, of tremendous importance, %n caring for our own 
unfit; in seeing to it, by adequate legislation, that the insane, the 
criminal, the feeble-minded, and similar classes are permanently seg- 
regated, so that they cannot reproduce their kind to be a further 
burden upon the nation, and in enacting laws whicn shall prevent 
the marriage of those whose offspring will be unfit. 

But, in addition to our own very heavy burden of those who are 
defective or degenerate, we are adding every year, by immigration, 
many hundreds if not thousands of aliens whose presence here will 
inevitably result, because of their own defects, or those of their 
offspring, in lowering the physical and mental and moral standards 
of the American race. 

We readily admit that we have much to learn about heredity. 
But of some things we are already sure. Enough is known to make 
it absolutely essential, if the quality of the American race is to be 
preserved, that there should be a far more careful selection of our 
incoming alien immigrants, on eugenic grounds, than we have ever 
attempted. 

The need is imperative for applying eugenic principles in much 
of our legislation. But the greatest, the most logical, the most 
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effective step that we can take is to begin with a proper eugenic j 


selection of the incoming alien millions. If we, in our generation, 
take these steps, we shall earn the gratitude of millions of those who 
will come after us, for we shall have begun the real conservation of 
the American race. 

Let us see to it that we are protected, not merely from the burden 
of supporting alien defectives, delinquents, and dependents, but 
from what George William Curtis so well called that “watering of 
the nation’s life-blood’’ which is the result of their breeding after 
admission. 


ALTERNATIVE HUMAN INHERITANCE AND ! 
KUGENICS* 
I’. ApAMsS Woops, M.D. 


Massachusetts Institute of Technology. 


The sharp contrasts in traits of character between children born 
of the same parents and educated under the same _ surroundings 
is often a matter of wonderment, and such variations in the human 
strip, reckless as they at first sight seem in their individualistic 
expressions, have often deterred belief in the value of heredity. The 
real lesson is quite the reverse and these same contrasts when rightly 
understood form perhaps the strongest argument in favor of mental 
inheritance. They support the belief in the essentially predetermined 
nature of such differences as commonly exist between man and man, 
and bring the whole question of family and individual vicissitudes 
within the scope and understanding of the germ-cell theory. 

The phrase ‘‘alternative heredity’? was in use before the rediscov- 
ery of Mendel’s law in 1900. It is a broader, looser term than strict 
Mendelian heredity, and does not raise the question of dominance 
and recession. It does, however, involve the idea of segregation of 
the germ-plasm and is a convenient term to employ when ‘“‘factors’”’ 
and ‘units,’ ‘‘dominance”’ and ‘‘recession’”? have not yet been 














unravelled. 

There have been a number of researches published lately on human 
inheritance. They all, as far as I know, show alternative inheritance 
or an approach to the pure Mendelian segregation, and confirm a 
belief which I had forced upon me some dozen years ago, that human 
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traits would be found in the main to be non-blending,—not an 
absolute election or exclusion of a large or important trait, but what 
is better expressed as a rough alternative inheritance. Anyone 
tracing out family histories can scarcely fail to notice this principle 
if he is careful to include in the records all the members of a group 
of close relatives—all the sons and daughters, all the uncles and aunts, 
and all of the ancestors for two or three generations. ‘The reason 
why this mode of human descent has not been generally noticed 
I attributed to the fact that complete family records are difficult 
to obtain, especially as regards mental and moral differences. 

Workers on the question of human heredity who had used scien- 
tific methods at all had confined themselves largely to questions 
of averages, of coefficients, and of correlation without making criti- 
cal studies of small groups. Furthermore, private family records 
are often vitiated by purposely suppressed information. Unless the 
greatest care be taken to unearth the truth, the bad traits which 
stand out in alternative contrast to the good traits may not be ob- 
tained. 

Now that records are being collected and constructed in a thorough 
way and the detailed pedigrees published, the facts of alternative 
inheritance are obvious. As a result of studies in royalty I found 
such traits as the following to be in a general sense alternative in 
descent—high intellectual qualities, which might be called genius, 
alternating with lesser mentality or mediocrity, or perhaps with mental 
deficiencies of a marked nature, distinct moral elevation alternating 
in the same way with ordinary or average types, or very often with 
notorious moral deficiencies. Marked types of brutality and de- 
bauchery show little tendency to lose themselves by blending, as 
they are passed on through the generations. It is very easy to see 
that such traits as licentiousness, treacherousness, cruelty, chastity, 
benevolence, and honesty, if not absolute unit characters, neverthe- 
less hold themselves together more or less as a unit; and the facts 
of distribution on the pedigree charts are only to be explained if we 
suppose considerable germ-plasm segregation to take place. There is 
also a tendency for many of the features of the face to be inherited 
as units, such as the form of the nose, the slope of the forehead, the 
shape of the lips and chin. 

Within the last two years some very complete pedigrees have been 
compiled by the Francis Galton Laboratory for National Eugenics 
in The Treasury of Human Inheritance. These have been pub- 
lished with the idea of merely bringing forward the facts and have 
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not yet been subjected to analysis or theoretical interpretation. They 
show alternative inheritance for diabetes insipidus, split-foot, poly- 
dactylism, brachydactylism, pulmonary tuberculosis, deaf-mutism, 
marked ability, chronic trophoedema, angio-neurotic ceedma, herma- 
phroditism, hemophilia, insanity and allied characters, and probably 
for commercial ability and liberal thought. In none of the pedigrees 
within the Treasury is blending apparent. 

But it does not appear that we can, with the exception of hemo- 
philia and brachydactylism, make any of these traits either a domi- 
nant or a recessive. Brachydactylism appears to be a dominant, 
and the descendants of unaffected parents do not transmit the defect. 
Polydactylism, however, shows 24 cases in which the anomaly reap- 
peared when both parents were unaffected. Therefore polydacty- 
lism is not clearly a distinct dominant like brachydactylism. That 
polydactylism is not a recessive is made probable by its frequent 
transmission by direct descent. It is improbable that the normal 
mates of these transmitters should all come from affected stocks, 
since polydactylism is such a rare anomaly. For chronic tropho:edema 
there are 7, for angio-neurotic cedema 22, and for diabetes insipidus 
24 cases, comparable to these 24 cases of polydactylism. For all 
the other traits here described, cases arise which prevent one from 
classifying them as dominant or recessive. 

Even if factors and units can not at present be worked out, for 
many human characteristics, the appreciation of the general prin- 
ciple of alternative heredity has this double value. It shows that 
processes are at work during the maturation of the human gametes 
which lead towards segregation and gametic purity, and consequently 
one is stimulated to further research, to analysis of the complex into 
its elements, and to the hope of finding simpler factors or units. 

The other lesson is this: The more these contrasts are found to 
exist and to breed true, to be equally characteristic of psychical and 
of physical traits, the more credit must be given to forces predeter- 
mined in the germ. Chromosomes and gametes, from every point 
of view, are in the light of our present knowledge now expected to 
give rise to alternative heredity. Environment (or more technically 
modification) on the other hand should tend to eliminate the con- 
trasts. The fact that these differences are not obliterated even among 
those living in the same homes and the same social atmosphere is a 
strong argument in favor of germ-plasm causation and a support 
to the advocates of eugenics. 
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THE EFFECT OF RESEARCH IN GENETICS ON 
THE ART OF BREEDING* 


HERBERT J. WEBBER 


Cornell University, Ithaca, N. Y. 


The knowledge of breeding has advanced so rapidly in recent 
vears that few of us realize the great change that has taken place 
in our understanding of the fundamental principles, and the effect 
which this change has had on the methods of practical breeding 
that we advocate. I had the good fortune to begin my studies and 
experiments in breeding in 1890, ten years before the rediscovery 
of Mendel’s now famous principles of heredity, or the publication 
of De Vries’ mutation theory. I have thus had the opportunity to 
follow this change through all its ramifications. From a condition 
of ignorance and largely of chaos, where all advance was taken as 
a lucky chance, we have developed to a position where practically 
ach step may be taken intelligently. True, we touch the limits of 
knowledge on every hand and many of the most fundamental prob- 
lems still remain unsolved, yet our understanding today, which 
enables us to analyze a plant into its component parts orcharacters 
and then in turn, by synthesis, to build up a new structure by the 
combination of different characters into a new race or variety, is to 
our former understanding as light to darkness. The knowledge 
of breeding has developed into the science of genetics, and is fast 
assuming, through the orderly presentation and classification of 
facts, the form of an exact science. Yet, with all this advance in 
our understanding, the methods of breeding which can be recom- 
mended for the use of practical breeders have changed but little in 
the last twenty years, the greatest change being primarily in the 
greater surety with which we now make recommendations. It is 
my purpose in this address to emphasize certain salient features of 
the advance that has been achieved, and point out what I conceive 
to be some of the most important problems awaiting solution. 

Twenty years ago our understanding of the principles of breeding 
was derived largely from Knight’s physiological papers, and Dar- 
win’s Origin of Species and Plants and Animals under Domestication. 
Verlot’s admirable pamphlet On the Production and Fixation of Varie- 
ties of Ornamental Plants gave a general outline of the best methods 
then followed, and we derived our knowledge of the use of hybrids 
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largely from Focke’s excellent text, Die Pflanzenmischlinge, published 
in 1880, and the work of the French experimenter Naudin. 

At that time breeders clearly understood the fact that hybrids 
segregated in the second generation and gave new combinations of 
characters, and the suggestion was even then present in the minds 
of scientific breeders that this segregation of characters took place 
during the reduction division. At that time breeders, just as defi- 
nitely as now, planned experiments in hybridizing different varieties 
or species to secure certain recombinations of desired characters in 
the hybrids. The experiments in citrus hybridization conducted 
by Mr. W. T. Swingle and myself were planned in 1893 entirely on 
this basis, yet the principle was in no sense of the word original with 
us, but was at that time well understood by all practical breeders. 
This understanding, I believe, was largely derived from the investi- 
gations of Naudin, though various investigators contributed to it. 

With a full understanding of the knowledge and practices of the 
breeders of two decades ago, it must be admitted that the conception 
of unit characters and Mendelian segregation was necessary to 
clarify this knowledge and bring out the latent possibilities of the 
material presented by nature for the use of the breeder, and it is 
doubtful whether we even yet adequately comprehend the almost 
infinite possibilities open to us. 

To understand breeding today we must clearly understand the 
conception of unit characters. We no longer conceive the species, 
race or variety, as a fixed ensemble of characters. Following De 
Vries, we now commonly conceive the species or variety to be made 
up of a certain number of unit characters, that are in large measure 
associated together by the accident of evolution or breeding and 
which are separable entities in inheritance. We may liken these 
unit characters to bricks used in the construction of a building, each 
separate and yet dependent on the others for the maintenance of 
the structure; as each unit character is dependent on the other unit 
characters for the maintenance of the plant body. We may think 
of these unit characters as organic elements similar to chemical 
elements, that by their recombination through hybridization form 
new compounds—new plants—of distinctly different appearance, 
but which in turn do not effect the unit characters, which may again 
be separated and led to form other compounds, again resulting in 
distinct organisms. Related species may possess many distinct 
unit characters, but ordinarily would be -expected to possess many 
similar unit characters. Cultivated races or varieties ordinarily 
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would differ only in a few unit characters, and difference in a single 
unit character would be sufficient to give a distinct and recognizable 
race or variety. Indeed, the difference between two varieties in a 
single unit character might mean that one variety would be exceed- 
ingly valuable and the other practically worthless. De Vries asserts 
that unit characters are discontinuous in inheritance and do not 
exhibit transitional forms. A plant cannot be hairy and at the same 
time smooth, or a fruit yellow and at the same time red. While 
there is yet much difference of opinion on these questions the prepon- 
derance of evidence certainly ‘favors the unit character conception. 

If, then, we recognize that species are made up of unit characters 
and that different species differ in the possession of different unit 
characters, the great problem in the evolution of species becomes 
the question of how the new unit character is acquired. Have all 
unit characters existed from the beginning, or are new unit char- 
acters being continuously acquired? A few years ago we supposed 
that new characters if acquired in any form must be seized upon, 
as it were, by natural selection and preserved, or otherwise that they 
would be swamped by intercrossing and lost. We now know from 
Mendelian analysis that the unit character may be apparently lost 
In crossing owing to the prevailing presence of its dominant allelo- 
morph, but that in reality it is not lost or apparently changed and 
will reappear again when it happens that two gametes both bearing the 
character meet in fecundation. It may remain hidden for many 
years, but as we are now inclined to view the matter, the character 
or the determiner of the character would not be permanently lost to 
the species unless all individuals possessing it were killed before 
they produced seed. This unit character idea would lead us to the 
conception of the species as made up of all the unit characters that 
it has acquired by any means in its development and which still 
exist. The acquirement of any new unit character would add one 
more character to the species and double the number of possible 
varieties or races of the species. 

In evolutionary studies we have long recognized that variation 
Was the foundation of evolution and that no evolution was possible 
without variation, but we have assigned to selection an all important 
part as guiding and even stimulating the variation in a certain 
direction. Darwin and particularly some of his more radical fol- 
lowers have assigned to selection a creative force, in that it has been 
assumed that when nature by a slight variation gave the hint of a 
possible change in a certain direction, natural or artificial selection, 
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by choosing this variant and selecting from among its progeny the 

most markedly similar variants, could force the advance of the varia- 

tion in the direction indicated. Since Darwin’s time this cumulative 

action of selection has been emphasized so forcibly that we had 
come to recognize selection as an active force in creation rather than 

simply as a selective agency. Before selection can be accepted as a 

vital principle of evolution, the selectionist must show that a new 

character can be created by selection, otherwise selection becomes a 

secondary principle. 

When viewed from the standpoint of the production of a new 
and definitely heritable unit which mendelizes, the task of selection 
becomes more doubtful. Darwin’s idea that changes in species 
required many years and probably many centuries for accomplish- 
ment took the subject largely out of the field of experimentation 
and in a measure developed a speculative science. One of the great- 
est contributions to science made by De Vries was to establish the 
study of evolution on an experimental basis. With the demon- 
stration that evolution could be studied experimentally, the question 
of the effectiveness of selection was taken up, and we are now doubt- 
less on the road to a solution of the problem. It is only possible 
for us here to eall attention to a few of the researches in this direction. 

The classical researches of De Vries, now familiar to us all, chal- 
lenged the correctness of the selection theory and sought to show 
that species originated by sudden jumps or mutations. We may 
admit that De Vries proved that species or new characters were 
formed suddenly as mutations, but this would not prove that they 
might not also be formed or actually induced to mutate by a contin- 
uous process of selection. Indeed, in his experiments on the production 
of a double-flowered variety of Chrysanthemum segetum (Mutations- 
theorie, vol. 1, p. 523), a few generations of selection led to markedly 
increasing the number of ray-florets before the ligulate corollas 
appeared among the disk-florets, the change which he interpreted 
as the mutation that gave him the double variety. 

Johannsen has contributed much to our knowledge of selection 
and has given us a more exact method of experimentation by his 
conception of pure lines, biotypes, genotypes, and phenotypes. His 
experiments in the selection of pure lines of beans in an attempt to 
produce large and small seeded types have led him to conclude that 
selection within a pure line is ineffective in producing changes. He 

did, however, secure new types from pure lines through mutations. 

Tower’s experiments with the potato beetle in attempting to 
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create by selection large and small races, albinic and melanic races, 
and races with changed color-pattern, although conducted carefully 
for from ten to twelve generations, failed to give any evidence of 
producing permanently changed types. While strains of plus and 
minus variates gave populations with a range of variation apparently 
markedly restricted to their respective sides of the normal variation 
range, still these selected strains did not greatly exceed the normal 
range of variation in either direction, and when the selection was 
discontinued, in two or three generations, again produced popula- 
tions exhibiting the normal range of variation. Clearly no new 
unit characters had been added by the selection. ‘Tower, however, 
found that by subjecting the beetles, during the process of the for- 
mation of gametes, to certain abnormal conditions, he was likely 
to obtain mutations in the progeny that would immediately form 
the beginnings of new races. 

Jennings in a series of selection experiments conducted with para- 
mecium, that were continued for over twenty generations, obtained 
no evidence of a permanent modification of the type. 

Pearl has conducted an extended experiment in the selection of 
chickens in the attempt to produce a breed of high egg-laying capac- 
ity. His results have led him to the conclusion that selection alone 
has no effect in producing a permanent improvement or a change 
of type. 

Up to the present time these are the principal contributions to the 
subject, discrediting the effectiveness of selection as an active agency. 

On the opposite side of the controversy we have the very careful 
and extensive researches of Castle and MacCurdy in the selection 
of Irish rats to increase the black-ecolored dorsal band on the one 
hand and to decrease or obliterate it on the other. Castle appears 
to have gotten very positive results favoring the gradual cumulative 
action of the selection, as he succeeded in markedly increasing the 
amount of black in one strain until the rats were almost wholly 
black, and in the other strain almost wholly obliterating the black. 
I am not informed whether the inheritance in hybridization of these 
apparently new characters has been tested. If a new character has 
been added it should maintain itself and segregate after hybridization. 

The experiments conducted by Dr. Smith and others at the Illinois 
Experiment Station in selecting high and low strains of corn with 
reference to oil and protein content have resulted in markedly dis- 
tinct strains possessing these qualities, which are inherited appar- 
ently as long as the selection is continued. It seems certain that 
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they have increased the oil and protein content much beyond the 
maximum, which existed in the original race. I am informed by 
Dr. Smith that these new races of high oil and high protein content 
have maintained their character for several years in isolated plants 
without selection and it would thus seem that a permanent heritable 
change of character has been produced as a resuit of the selection. 
The behavior of these apparently new characters in hybridization 
has, however, not been tested and we thus do not yet have the com- 
plete evidence of the test of the characters which is necessary to 
enable us to fully analyze the results. 

Very many cases of increases obtained in quantitative characters 
could be cited, but the majority of the experiments were undertaken, 
primarily, to obtain practical results, and whether such apparently 
new characters would stand the test of unit characters is doubtful. 

‘The improvement of the sugar beet by selection forms a typical and 
instructive case of this kind. The careful selection of the sugar beet 
was started over sixty years ago by Louis Vilmorin, at which time 
a range of variation in sugar content of from 5 per cent to 21 per 
cent was known to exist. Since that time the industry has grown 
extensively until hundreds of thousands of beets are examined annu- 
ally and the richest in sugar content selected for seed production. 
The process of selecting the beets richest in sugar content for mothers 
has now been continued for sixty years and is practiced extensively 
every year and yet there is no evidence that the maximum sugar con- 
tent has been increased, and it is certain that the character of richness 
in sugar content has not been rendered permanently heritable, as 
sugar-beet growers well know that their success depends upon the 
continuance of the selection. Here it is certain that no distinct unit 
eharacter has been added by the continuous selection. 

The strongest evidence as to the method of origin of new charac- 
ters is derived naturally from our knowledge of known cases of the 
origin of such typical new characters. When we view the evidence 
critically, I think it must be admitted that in practically all, if not 
all, of the cases of new characters appearing, they have come into 
existence suddenly. The cut-leaved Celedonium, the Cupid sweet 
pea, Bursa heegeri, the Otter sheep, the muley cow, are illustra- 
tions familiar to all and doubtless each of us could add_ several 
such illustrations from our own knowledge. Such new characters 
appearing suddenly are heritable and maintain themselves as unit 
characters in hybridization. We cannot but admit that the evidence 
of these known cases counts against the origin of characters by 
gradual cumulative selection. 
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In summarizing this part of our discussion we can only state that 
at present it appears that far the greatest weight of evidence is 
opposed to the origin of a new unit character through the cumulative 
action of selection. 

Are we, then, to conclude that the practice of breeders in con- 
tinually selecting from the best for propagation is useless, and must 
we advise practical breeders to discontinue their selection? How 
ean we do this in the light of the success of the sugar-beet breeders? 
Have not Sea Island cotton growers increased and maintained the 
length and fineness of their staple by continuous selection? Have 
not corn growers maintained high productiveness of different strains 
by selection? Are not the Jersey and Holstein maintained at a 
high degree of efficiency by selection? Has not the speed of our 
trotting and pacing horses been increased and maintained at a high 
rate by the most careful selection? To one familiar with the his- 
tory of agriculture and breeding these questions arise fast and are 
likely to be insistent. There can be no doubt that the practical 
breeders have made advances by selecting from the best individuals. 
No genetist or scientific breeder will deny this. It is simply the 
question of the interpretation of how the results were obtained that 
is In doubt and whether these results can be considered as permanent 
new unit characters. Before we can thoroughly understand this 
subject it is probable that each individual case will require to be 
carefully analyzed to determine the nature of the advance made 
and the interpretation of the process or processes concerned. At 
present we can only partially understand the phenomena presented. 

It appears to me that we are dealing in breeding with two markedly 
distinct types of selection, based on different principles and arriv- 
ing at different results, both right in principle and productive of 
equally valuable practical results, but of very different value when 
considered from a strictly evolutionary standpoint. 

It would seem that such cases of improvement as are illustrated 
by the sugar beet indicate that the continuous selection, generation 
after generation, of maximum fluctuations shown by a character will 
result in maintaining a strain at nearly the maximum of efficiency; 
and that within a pure race the progeny of a maximum variate 
which would probably be classed as a fluctuation does not regress 
entirely to the mean of the race in the first generation succeeding 
the selection, but that we only have a certain percentage of regres- 
sion similar to the regression determined by Galton. It would 
further seem to be indicated by the evidence now available that 











36 AMERICAN BREEDERS MAGAZINE 


in some cases we may even expect the continuously selected strain 
to exceed the ordinary maximum of the unselected population. In 
the Illinois corn experiments the maximum oil and protein content 
seems clearly to have exceeded the ordinary maximum, and is cer- 
tainly maintained at a very high degree with a new mode and range 
of variation. If a new mutant of high protein content has been 
secured in the course of the experiments with a change of type, it is 
probable that this high protein content will behave as a unit charac- 
ter in inheritance. On the other hand, if the results are interpreted 
as simply the maintenance by isolation of a strain produced by select- 
ing fluctuations, there would probably be a rapid return to the normal 
range of variation of this character if the selection was discontinued. 

De Vries has pointed out that natural selection can produce races 
and maintain them, but its power to develop races beyond the nat- 
ural range of variability remains to be demonstrated. 

With reference to his experiments with the potato beetle Tower 
states, “It is demonstrated that among the fluctuating variations 
there are individuals which are able to transmit their particular 
variation and give rise by selection to a race, while the majority are 
not able to hand on their particular conditions to their progeny. 
Races developed by selection from such variations have not been 
carried beyond the normal limit of variability of the species.’’ These 
races or selected strains maintain themselves as long as the selection 
is continued and when the selection is discontinued rapidly regress 
to the mean of the species. 

The above examples from the sugar beet, corn and potato beetle 
will illustrate the type of improvement usually secured by practical 
breeders. By their selection they maintain a strain of high efficiency 
without having in general exceeded the limits of variation of the 
species or race and without having produced new unit characters 
which would be maintained without selection and segregate as pure 
units following hybridization. 


[ CONTINUED IN NEXT NUMBER.] 








DOMESTICATION OF THE FOX. 


Ben. I. Rayner, Alberton, P. E. I., Canada 
and 
J. WALTER JonEs, Washington, D. C. 


The silver fox rearing industry is not new to scientists. As long 
ago as 1908 the Biological Survey of the United States Department 
of Agriculture published a bulletin on the subject and E. Thompson 
Seton in 1909 wrote of the industry in his Mammals of North America. 
The silver, cross, and red foxes have been bred for five or ten years 
in Ontario, Labrador, and Maine, but all these breeders secured their 
stock with few exceptions on Prince Edward Island, Canada. Visitors 
to Prince Edward Island, seeking information as to breeding methods, 
generally secured very little information. In fact, not 2 per cent of 
the 100,000 inhabitants of that beautiful and thickly settled island 
knew that an exceedingly profitable industry was being prosecuted 
somewhere in the woods on their neighbors’ farms. Although the 
industry began twenty-three years ago, no breeding stock of large 
ralue had left the hands of the close circle of breeders who were 
guarding their secret well. Only a few choice skins and a few light 
silver foxes had come into the possession of those outside the ‘‘com- 
bine”? previous to 1910, when it broke. At the present time there 
are about eighty ranches on Prince Edward Island stocked with 
about two hundred fine dark silvers, about 300 silver-grays and per- 
haps 400 very light silvers, crosses and reds. The total skin value 
is about $550,000 and current prices of breeding stock make them 
worth at least $1,500,000 but it is safe to say that the industry could 
not be purchased outright with twice that sum. 

In the year 1888 one James Lamb, while hunting some strayed 
cows in the woods, found two silver fox pups, a male and a female, 
in a hollow log. He contrived to carry them home and swapped 
them with a neighbor for a cow and a few dollars to boot. The 
neighbor experimented for several years with various kinds of pens 
and treatment, but he became discouraged and sold the foxes for 
$80 to another neighbor, who also was no more successful than the 
original finder. This second man gave over his experiment to yet 
another neighbor, who lived on an island in Cascumpee Bay. The 
quiet of the new place, the increasing tameness of the foxes, and the 
understanding of the new keeper produced conditions that relieved 
Madame Reynard’s nervous apprehension for her youngs’ safety and 
three pups were reared to maturity in two seasons. This success, 
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the result of eight years of experimentation, gave a strong impulse 
to the industry, which began in earnest About six men possessed 
a knowledge of the fine art of rearing foxes in captivity and jealously 
and successfully guarded their secret until 1910. Up to that time 
no live foxes were sold, except some light silvers to distant places. 



































THE SILVER Fox. 
The rarest and dearest of the hunters’ prizes—the silver fox—is now reared in an inclosure 
domestic animal. Who will achieve the domestication of the Russian “sable?” 


as a 


The surplus stock were killed and the pelts marketed in London. 
In 1901 a dark silver pelt brought £580 ($2825) at a London auction, 
and last year (1910) prices of £540 and £480 were obtained. These 
are the highest prices ever paid for the pelts of any kind of animal. 
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The common red fox—Vulpes fulvus—is usually red in color, but 
redness is not a distinguishing mark of the species. The other color 
is black, or silver-black, when only a near-by examination reveals 
the presence of light hairs, excepting on the tip of the tail. The 
light hairs are black at the base and tip but have a silver portion not 
far from the outer end. Between the two color extremes there are 
found animals presenting every gradation of color between red and 
black. The animals are grouped in markets as red fox, cross fox, 
light silver fox, and dark silver fox. A black fox, socalled when alive, 
is classified as dark silver. 

In nature, where indiscriminate crossing of the colors takes place, 
foxes occur in about the following proportions and pelts are bought 
from the trapper or breeder at approximately the following prices: 
Red 100,000, value $5 each; cross 10,000, value $15 each; light silver 
1000, value $2 each; dark silver 100, value $1000 each. ‘The price 
is in inverse ratio to the number produced. But while scarcity may 
influence the price of dark silvers, there is no question of the great 
intrinsic value of their pelts. They are marvels of richness and beauty 
and even if produced in as great numbers as the red ones, they would 
be many times more valuable. The price of the dark silver fox has 
always been high because that fur has always been popular with 
royalty and thus a constant demand existed. The enormous decrease 
in costly furs and the vastly increased numbers of people demanding 
them have brought about a situation very encouraging to the domes- 
tication of many animals with valuable fur because of the great 
profits. 

The Siberian marten, called “Russian sable” in the trade, is now 
nearly as valuable as dark silver fox. A sable coat worn at the recent 
Horse Show in New York cost $22,000. <A set of natural black fox 
worn at the same place, consisting of not more than three skins, cost 
the owner $16,000. Unless immediate steps are taken to increase 
the number of foxes, Siberian and other martens, otter, beaver and 
mink and some other valuable fur animals which promise to be cap- 


able of being domesticated, none but the extremely wealthy will 
be able to buy furs. 


The fact that the silver fox has been success- 
fully domesticated by the efforts of a few men, without any encour- 
agement from government, and with no financial backing except 
meager incomes from farming and trapping, should inspire extensive 
governmental experiments to determine the feasibility of extending 
the number of domestic animals to those which produce fur. The 
production of costly fur, henceforth, is a problem for the animal 
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husbandman. Doubtless the day will soon come when books of pedi- 
greed records of foxes, martens, otters, and minks will be published. 
When choosing a farm for purposes of breeding foxes three princi- 
pal considerations—soil, climate, and location—must be kept in mind. 
A limestone or alkaline sorl will decrease the value of the fur by making 
it harsh and brittle. A cold climate is a necessity in the production 
of high-class fur. The fox pens must be secluded from the intrusion, 




















THe Lirrter or Five Foxes PRODUCED IN THIS PEN IN 1911 SOLD_FoR $14,000. 


or even the observation, of strange men and animals, and a forest 
covering, preferably of spruce, fir, pine, or cedar, is very desirable. 
The best breeders enclose from three to five acres with a 2-inch 
mesh wire fence 8 feet high. The wire is buried about 3 feet into the 
ground to prevent burrowing under and it is turned in at right angics 
for 2 feet at the top to prevent climbing out. No. 14 gauge, galvan- 
ized, wire is used in the ground and No. 16 gauge at thetop. Thegate 
in this outside fence is kept constantly locked and often the keeper, 
who sleeps in his little cottage close by, maintains watch dogs and 
bloodhounds. Inside the five-acre enclosure and for the most part 
not visible from the outer fence are placed the pens. The fences 
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about them are similar to those described above, but built with a 
little more care. Meshed wire is sold in 150-foot lengths and one 
roll is used to enclose a pen, which therefore is about 37 feet square. 

The fox house, or kennel, has been in the past built like an ordinary 
dog kennel with a crooked spout for an entrance. The crook excludes 
the light and the spout resembles a burrow sufficiently to cause the 
fox to accept the man-made wooden substitute in lieu of her own 
“home-made” den. But more advanced husbandmen have devised 
better housing facilities. The best of these, probably, is the invention 
of B. I. Rayner, of Alberton, one of the pioneer breeders and on whose 
father’s farm the original foxes were caught. His house is 8 by 10 
feet, with a pitch roof and provided with ventilation. It is double- 
boarded and papered. A passageway extends through to admit the 
keeper. Four fox apartments—one for each pen—are constructed, 
one in each corner of the house. Each of these apartments leads 
through a spout or burrow to the pen, or paddock, outside. Each 
apartment has two rooms,—a cleaning room and a nest which is care- 
fully lined with seaweed. Ventilation over these is provided, and 
provision is made for allowing the owner a sly peep into the nest 
while the mother is outside getting her meal. Such a house is always 
built strongly in order to resist the possible attempts of sneak thieves 
to enter. When strangers are about, foxes are nowhere else but in 
their nests. 

In any well-settled country there is enough cheap food to provide 
‘or hundreds of foxes. A healthy old horse or cow, livers, heads, 
feet and other butchers’ refuse, calves, fish, bread, milk, eggs, rabbits 
and even poultry—all provide the best of fox food. A nursing mother 
fox gets a goodly share of eggs, milk, and porridge. As a whole, 
in a province like Prince Edward Island, settled with fifty people 
to the square mile, it costs two or three cents per fox, per day, to feed 
them. Some of the ranches have great numbers of rabbits inside the 
outer fence which give the foxes a chase and familiar food frequently. 

The problem of breeding for quality has been well worked oui, 
When good dark silvers are once secured they always produce dark 
silver pups. It may prove that black is the recessive color,—breed- 
ing true when secured. It is said by trappers that sometimes crosses 
and silvers have been found in red fox dens. If so, the proportion 
of reds and silvers are near enough to indicate that the red color is 
dominant and the black recessive. But as far as Prince Edward 
Island experience goes only blendings of the two colors is produced 
by any mating and every blend breeds true to its own color. 
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Numerous attempts have been made to introduce silver stock from 
Labrador and Newfoundland. Though in every case size and strength 
were secured, quality of fur was lost. No high-priced pelt has resulted 
from such mating. Many cross bred foxes were imported from the 
Western States with the object of securing size and eventually breed- 
ing up to a dark silver strain from cheap stock. Descendants of 
these are on various ranches today, but not in those of experienced 
breeders. 

The ranchers working with the best suecess have only descendants 
of the stock originally caught on Prince Edward Island. All high- 

















YounG Foxes 


Note how the wire is turned in to prevent burrowing 


priced pelts came off foxes of this strain. If an ordinary red fox of 
Prince Edward Island is bred to a black, and the resulting young is 
bred to a black, and thus for four or five generations, a good silver 
fox results. ‘The first cross produces what is designated as a “cross”’ 
or ‘‘patched” fox. The.next mating produces a cross of a better 
quality with almost no reddish tinge in any hair and silver patches 
over the back, the third mating produces a light silver worth prob- 
ably five hundred dollars,. and a fourth mating produced a. silver 
worth probably one thousand dollars. Many farmers of small means 
thus breed up their stock by the use of only one high-priced animal 
Foxes have been kept as pets and in zodlogical gardens from time 
immemorial but they have never been known to rear young. The 
reason of this seems to be the extreme nervousness of the female. 


ead a 
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She has been known to carry her young about in her mouth for days, 
putting them now in one place, then carrying them to another, until 
they succumbed to exposure and handling. Keepers have had to 
stay by the pens day and night for several days at a time to keep 
watch on the mother. An instance of the behavior of a certain 
mother fox on an Ontario ranch is related as typical of what a slight 
incident may cause trouble. A ranch owner whose home was within 
sight of his fox pen was having his house painted. When the painter 
began to put the new color on the house, either the sight of the 
stranger or the smell of the paint so excited the mother that she 
brought out her young and killed them. They are so wild that 
ranchers make a habit of closing up the ranches in January to all 
except the keepers, and keeping the ranches closed until June, when 
the young are out playing about. Only keepers may approach the 
pens during the breeding season and it is declared by some of them 
to be risky even to change clothes lest the change worry the fox. 

Fhe male, which is monogamous in the wild state, forages for the 
young. But when food is provided two parents would probably kill 
the young with overattention. Therefore, the male is removed about 
the middle of March. The period of gestation is fifty-one days 
exactly. The young arrive in March, April or early May. Litters of 
from one to as many as eight are recorded but the average is usually 
about four pups. One mother fox has reared eighteen young in three 
years and a price of $8006 was refused for her. They are fertile nine 
or ten years. They are mature in eight months for fur or breeding. 
Some breeders have been able to mate one male with two agreeable 
females, such as sisters, and the custom appears to be growing. Thus 
selection of sires can be made and quicker improvement in quality 
achieved, if indeed improvement be possible. 

During their productive period of about nine years one pair of 
foxes will produce on an average about thirty young. If these are 
of the best stock, the pelts are worth fifteen hundred dollars each 
at the present market prices. Thus the yearly profits from a pair 
is about $5,000. But certainly every joint-stock company that 
forms and hires a manager cannot expect to secure such results. 
Icficient managers are very hard to find and the best management 
will not prevent occasional escapes and thefts. The industry is best 
prosecuted as a regular part of the work on a diversified farm where 
waste food materials, quiet, and the personal interest of the owner 
will go farther towards insuring success than any skilled management 
capital can purchase. ‘The business could be very profitably prose- 








44 AMERICAN BREEDERS MAGAZINE 


cuted by neighbors who could unite in the feeding, care, protection 
of the stock from thieves, and hunting and trapping of escaped ani- 
mals. Joint stock companies with a total capitalization of over a 
million are now incorporated for fur farming in Eastern Canada and 
the result of applying capital to a farming industry of this kind is 
being watched with great interest. The result at this date has 
been to raise the price of foxes from $1,500 or $2,000—the actual 
fur value of good dark silvers—to $3,000 and even $4,000 for the 
pups of 1912. The quantity of foxes being limited to a small increase 
each year, there ought to be no danger of a “‘rush’’ or boom. At 
any rate, the prices are not yet high enough to prevent considerable 
profits, eliminating, of course, the risk of theft and escape from the 
argument. 

The profits of this form of wild animal breeding was stated by an 
experienced breeder in another way, thus: “It is more profitable for 
an experienced breeder to rear red foxes at $5 a pelt than to rear 
sheep, getting $5 for each lamb and 20 cents a pound for wool.” 

The fur is taken the last week of December. It is usually sold 
at the March sales in London, to which city it is sent by mail, insured. 
After the sale, the skins mostly go to Germany for manufacture. 
Many of the furs become the property of royalty, particularly those 
of Russia and Austria. <A gorgeous effect is produced in some cases 
by putting gold, by electrolytic methods, on the hair tips,— black 
fox being the only fur that retains it. 

The immense profits of the industry are a considerable induce- 
ment to farmers to enter into the business, and a question which 
naturally rises is as to when and where the break in price will occur. 
With growing wealth and love of luxury the day is far distant when 
the demand will decrease or the prices fall. There is a basis for a 
huge industry in production of furs. Between two and three hundred 
million dollars is the price the “consumer” annually pays for Ameri- 
‘an reared fur alone. It may be argued that silver fox is only for 
the wealthy, but so is the whole diamond industry. The Cullinan 
diamond, now being cut and polished in Amsterdam for Britain’s 
King, will have an actual commercial value of $2,500,000 when finished 
and its unique character will make it priceless. 

And when estimates of increase in numbers of foxes are made it 
must not be assumed that all ranchers will be successful and produce 
the natural yearly increase of 300 per cent. Probably 200 per cent 
increase is nearer the actual results to be obtained. Thus there will 
be 4000 silver foxes in 1915. FEvenif every one of these were marketed 
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in the same year, so small a number would only stimulate prices by 
attracting more buyers to the auction. And finally, even ranting 
that the price of dark, silver pelts shall in twenty vears’ time have 
dropped to $100 each, there is at that price more profit in the industry 
than any of the fox ranchers could possibly make in other stock- 
breeding lines. 

With such prospects, why is the domestication of other valuable 
fur bearers delayed? Why are the woods being depleted of our hand- 
some wild animals by such a cruel method as trapping? Why are 
not trappers converted into animal husbandmen? 


EVOLUTION OF THE STANDARD BRED 


F. R. MARSHALL 


Columbus, Ohio 


The Standard Bred or American Trotting Horse is the most notable 
success of American effort in the field of breeding. The breeding 
and racing of trotters is a national sport and for many years past 
has engaged the closest study of some of the most capable Americans. 
We have other native breeds of note, but none that is anything like 
so generally distributed through the various states as is the trotting 
bred horse. All professions and all kinds of business include men 
who give much of their thought to the breeding and raising of a few 
colts each season. What such men do for pleasure and for recreation 
is usually done quite thoroughly. Accomplishment in breeding comes 
through careful study and the exercise of common sense and the 
ability to execute what the judgment dictates. Such men as have 
been referred to have usually given their horses the same study and 
good judgment that had been exercised in the development of their 
commercial interests. Their wealth has enabled them to carry their 
ideas into practice in a way that has seldom before occurred in the 
history of any breed. The result has been the combination of the 
best qualities of the various strains and families from which the breed 
in its present status has sprung. Men of more modest means have 
often accomplished with their brains what money alone could not 
do, but a surprisingly large proportion of the stronger breeding strains 
have arisen in the studs of men, characteristically American, in busi- 
ness lines and in the field of sport. 

Standard-bred horses vary in color, size, shape, and way of going. 
Some writers argue that because of this admitted fact these horses 
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cannot be properly designated as a breed. The test of breed status 
is uniformity in the characteristics by which the animals are dis- 
tinguished from others of their kind, and in their ability to answer 
the purpose for which they are bred. Percherons are bred for draft 
work, and lack the uniformity of a breed if considered from any other 
standpoint. Some saddle bred horses have speed, but the American 
saddle horse is a breed only when considered as adapted to use under 
saddle. Judged by color or conformation, the standard bred horse 
does lack uniformity. But his distinguishing trait and the reason for 
his existence Is speed at the trotting gait. When considered on this 
basis, there can be no room for argument as to his fixity of type. The 
50,000 stallions that have been recorded in the last thirty-five years 
include some foaled as early as 1840. Necessarily many of these 
stallions never received for themselves or for their get the oppor- 
tunity to demonstrate their speed qualities. The total number of 
horses registered in the American Trotting Register up to date is 
something over 200,000. Of the mares included in this number, a 
considerable proportion have never had a fair opportunity to enter 
the 2:30 list. Yet the lst of 2:30 trotters and 2:35 pacers at the 
present time includes over 46,000 horses and in 1910 there were 
entered 1661 trotters and 1983 pacers. At the close of 1910, 13867 
trotters and pacers had records below 2:10. What other breed can 
show as large a proportion of its registrations having as high a degree 
of demonstrated merit? Nor is the criticism as to lack of uniformity 
in appearance well founded. A discriminating eye will find as high a 
degree of uniformity in the points of conformation that contribute 
to speed as is to be found in the essential features of any other breed. 
teaders of the American Breeders Magazine are familiar with the 
history of our national horse. The purpose of this article is to use 
the trotters’ history to show what may be the true role of selection 
in breed improvement. It used to be considered that successive 
crossings of superior sires effected a continuous advance of the progeny 
toward the qualities of the stock from which the sires came. We can- 
not yet discard this idea in considering the grading up of nondescript 
animals by the use of well-bred sires. But it is in the effort to explain 
the production of new types within breeds that the greatest difh- 
culty is met. Those whose thoughts are chiefly of practical breeding 
hold to the idea of cumulative selection though they have to admit 
that the advance is much more marked at some times than at others. 
Persons less well acquainted with the history of breeds and alive to 
the significance of the developments of the last ten years are often 
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skeptical as to cumulative selection and explain improvement as the 
result of fortuitous combinations of characters, which also are much 
more likely to appear under some conditions than under others. 
This latter school would regard the epoch-making animals of the past 
and present as mutations. If that word is to be used, however, we 
‘an diseard the thought that such animals really possess any character 
not previously found. They represent happy combinations of the 
good qualities of numerous ancestors, all combined in one package 
by the possibilities in reduction and combination of gametes. Such 
an animal may exhibit a particular character in a new degree by 
having received it in full strength through both parents. In this 
sense selection does permit an accumulative effect though it origi- 
nates nothing. Such effect is not certain from any particular mating 
hut is most likely to occur when the desired tendencies are present in 
both parental lines. 

Professor Harper’s figures showed that high producing cows come 
chiefly from high yielding strains and fast trotters occur most fre- 
quently among the offspring of fast parents because there is an 
enhanced probability of accentuating existing tendencies or of unit- 
ing facilities of speed not previously united in a single animal. 

All the qualities that make up our fast horses were in existence 
even before 1788, the beginning of the era of Messenger. These 
qualities were widely scattered, however, and it has been the work 
of those doing the selecting to combine the elements that go to make 
up trotting speed and thus to secure horses having a greater pro- 
clivity to trot than was possessed by any single one of their various 
ancestors. Nothing was originated unless we think of a new com- 
bination of qualities as coming under that term. 

To attempt to determine the ultimate source of the numerous 
peculiarities that facilitate speed at the trot, would lead into the 
earliest forms of the species and be much more a study for the evolu- 
tionist than for the breeder. I have referred to the component parts 
of trotting speed. No scientific or practical good can come from con- 
sidering the ability to trot in record time as a single, separate or unit 
character. It is impossible to completely analyze speed, but the least 
experienced follower of the trotting game readily recognizes that speed 
is possible only in the presence of a combination of a large number 
of separate qualities or characters. While no data is at hand to 
support this, it is possible and highly probable that each one of 
these contributing factors is inherited in Mendelian fashion, but until 
these factors are reduced to unit characters their transmission cannot 
be studied with any approach to exactness. 
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One of the main features in trotting speed is driving power. ‘The 
efficiency of driving power depends upon the proportions of the body 
and of the limbs and the muscular developement. These determine 
the smoothness of the working of the machine, and the proportion 
of the power that contributes to the forward motion. Then there 
are differences in elasticity and capacity of muscles to withstand 
the tiring effectsof extremeexertion. Defectsof conformation, inelud- 
Ing muscling or proportion, eliminate some and limit many. “They 
go all shapes” but in spite of them, and when an ill-shapen one is 
really fast it is usually by virtue of unusual mentality. In a much 
larger degree than is commonly supposed, speed comes from the brain. 
Some horses cease trying to win when thev lose the lead, while others 
fight through the stretch to the wire with all the courage and deter- 
mination of the best athlete. Others with wonderful speed lack the 
balanee and control and steadiness necessary to keep them at their 
gait. The main reason why the trotter is more popular than the 
running horse is that he must try to win and yet have mentality 
enough to resist the temptation to run. ‘Troubles in feet and lhmbs 
and joints hamper many that are otherwise fitted to go fast, and 
soundness and wearing quality in these respects are vital elements of 
trotting speed. 

In considering the réle of selection in the evolution of the trotter, 
we will not be far astray if we consider the sources and development 
of his peculiarities of conformation, his mentality, the wearing quali- 
ties of joints and tendons, and chiefly his disposition to go at the trot 
in preference to any other gait. It has been the work of the breeders 
to combine these components of trotting speed in one animal and then 
to breed so as to secure horses strong enough in theirinheritance of those 
qualities as to be similarly strong in the transmission of them. The 
work of combining inheritance of symmetry and refinement and reduc- 
ing the dross of native equine stock had been notably well done in 
the home of the Arabian. The existence of the Arabs depended upon 
their horses and centuries of selection resulted in an animal having 
a combination of characters that portrayed the ideals of his breeders. 
In beauty, stamina, and structure of limb and joint the Arabian 
horse has been the pattern for all subsequent types. With English 
breeders he was deficient in size and he had been bred for a long- 
distance running rather than for track racing. The union of Arabian 
blood with that of the best Enelish horses gave some animals more 
useful to the English breeder than the best representatives of either 
of the parent stocks. In time the same results might have come 
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from selection within pure Arab lines but the stock was scarce and 
its type too firmly fixed to be readily modified. On the other hand, 
England would have had a great running horse even without Eastern 
blood but such a performance as that of Eclipse in 1769 would have 
come at a much later date. , 

In the first crossings of the English and imported horses there were 
doubtless many that combined the undesirable features of both lines 
and in only a few instances did the then unknown germ cells bring 
into combination a preponderance of the best from both lines. Nor 
were performance and appearance sufficient to show which were the 
most valuable animals. Then, as now, the breeding test was supreme 
and some individuals of note left poorer offspring than others more 
obscure but really superior or else more fortunately mated. The final 
result of English effort was the thoroughbred. 

The relation of thé American trotter to the thoroughbred is anal- 
ogous to the relationship between the thoroughbred and the Arabian. 
The horse stock of America was strongly charged with qualities 
received from the thoroughbred before there was any distinct effort 
to breed a roadster. The animal desired for road driving needed 
all the stamina and points of conformation and structure of limbs 
and joints that characterized the thoroughbred. Some thoroughbreds 
were very useful in harness, but as trotting races became more common 
it was apparent that the ungovernable propensity to run that was the 
making of this horse under saddle was his undoing when in harness. 
The founders of the trotting breed of trotters have not needed to 
develop a number of new qualities. Their chief work has been to 
take propensity to trot wherever it could be found, to accentuate it 
and combine it with the common points of equine excellence. 

Just what enters into the propensity to trot isnot clear. It is pos- 
sible though unlikely that it is a single and separate inherited feature. 
There is no uniform difference between trotters and runners in body 
proportion or in the proportionate lengths of forearms and cannons. 
When we see yearlings and two-year-olds from certain families that 
make the most extreme efforts to win and yet never leave the trotting 
gait we must recognize the part played by the mental make-up of 
the trotters, and as yet mental features cannot be analyzed or easily 
followed in transmission. 

sy 1800 it was apparent that the get of the imported thorough- 
bred Messenger was especially good at the trot. Mares of other 
strains were mated to him and some of the get that inherited the trot- 
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ting propensity in its full strength from both parents, if their other 
characters permitted, were much better trotters than either of their 
parents. Thus, selection, while it does not originate anything, does 
accentuate minor tendencies or originate new degrees of tendencies 
or propensities. Selection when pursued in the light of careful study 
of individuality and ancestry seems to keep together in a single 
individual the desirable features of the best animals and also to add 
thereto such qualities from other sources as may serve to make higher 
degrees of excellence. Of course many of the animals bred will be 
no improvement upon their parents and sometimes the reverse. But 
where there is any harmony of mating, some chance combinations 
of good are bound to occur if the breeder is qualified to recognize 
them and they may be brought together, their produce similarly 
used, the misfits eliminated, and the tvpe finally fixed. 

Imported Messenger was not the only source of distinctive trotting 
qualities. Norfolk County breeders had long prized good driving 
horses and from thence came Bellfounder, thirty-four vears after the 
landing of Messenger. <A stallion strong in the blood of Messenger 
bred to a daughter of Bellfounder produced Rysdyk’s Hambletonian, 
the first great sire of trotting speed and a progenitor of the large 
majority of living trotters. Hambletonian’s second dam was a double 
eranddaughter of Messenger. This or similar matings may have 
produced other horses able to transmit trotting qualities as did Ham- 
bletonian 10. If such were produced, they were never discovered. 
No other horse has ever meant so much to the trotters of his time as did 
Hambletonian 10 to the trotters of the third quarter of last century. 
He possessed nothing new unless we consider a new combination 
of previously seattered peculiarities of conformation and mentality 
as a ereation. If he is to be considered as a mutation, then Henry 
Clay, sprung from the Arabian line, must have been the same, 
because Hambletonian’s son George Wilkes from a daughter of Henry 
Clay was remarkable as an individual and as a breeder. If we adapt 
Mendelian terms, this result could not have oecurred in the first 
generation unless George Wilkes’ dam was a hybrid, and therefore 
able to transmit the trotting qualities. 

Mr. Henry F. Euren has suggested an explantion of the greatness 
of Hambletonian 10 on the basis of the fact that both Messenger and 
Bellfounder trace to Blaze of 1733 to 1756. These are his words: 


The faet that in the seventh generation from Blaze, on each side, the 


reunion of the blood in Rysdvk’s Hambletonian, the sire of so many fast Ameri- 





&. : 
5 
‘s 
4; 
= 

* 
a 











MARSHALL: THE STANDARD BRED 51 


can trotting horses, should have proved to have been of the most impressive 
character, would appear to warrant the conclusion that there was a strong 
latent trotting tendency in the ancestors of one, if not on both sides of Blaze. 


In 1887 Mr. J. H. Wallace wrote: 


The foreign horse that played the most important part in orginating the 
American trotting breed, and that figures in the ancestry of our greatest sires 
and performers, was Imported Messenger. Ever since trotting speed first 
began to be considered a mark of merit in the American horse, ever since trot- 
ting blood was talked of, the blood of this horse, Messenger, has been unani- 
mously considered the chief foundation stone on which the greatest trotting 
families have been built. Just as the English race-horse was founded on 
oriental blood, and in years of selection and development for a special purpose 
was bred to a point of excellence unknown to the oriental, so the most unpre- 
tentious trotting blood of today is superior to what the direct blood of Messenger 
was. It is with writers on horse-breeding a very common but very erroneous 
thing to inculeate the idea that because some family of horses originated in a 
famous ancestor he was necessarily superior to his descendants of the present 
day. They forget that in forming a breed we rise superior to as we go away 
from the beginning. A stream meandering from a mountain spring may be 
the source of a great river; but if we follow that stream we find it joined by 
tributary after tributary until the aggregated whole is a mighty volume com- 
pared with which the source is insignificant. So the speed-transmitting power 
of Messenger, if it could be now drawn upon directly, would be a weak and 
sluggish element in the swift and intense speed currents of today. Still, none 
the less did it play its part as an original source. 


Mr. Wallace’s analogy can be regarded as a true one only when 
we think of the breed as a whole. The breeder deals with individuals 
and repeated matings of the same parents often give a wide variety 
of results. The combination of characters necessary to 2:30 speed 
is such a common one that there are now strains strong enough in 
their inheritance of those qualities to make the production of a 2:30 
horse a practical certainty. As yet, the requisites of 2:10 speed are 
not regularly inherited together though some strains produce a sur- 
prising proportion of horses of that class. 

Mr. Hamlin was peculiarly successful in breeding 2:10 speed and 
was able at the same time to combine with it size and style. Possibly 
fortune favored him, but his announcement at the beginning of his 
work that he would produce the then known 2:10 horse makes it 
seem that he must have had a remarkable insight that enabled him 


to bring from various sources the qualities he sought and unite them 
in the foals of Village Farm. 








A METHOD OF RECORDING TYPES AND VARIA- 
TION IN FRUITS AND VEGETABLES BY 
DIRECT PRINTING 
O. G. MALDE 


Madison, Wis. 


A special printing method has been employed with success in keep- 
ing records of cranberries in connection with nursery work at the 
Wisconsin State Cranberry Experimental Sub-Station, located at 
Grand Rapids, Wisconsin. Propagation by selection is carried on 
with about one hundred and sixty beds started from single cuttings 
of cranberry vines which were originally found on a few bogs and in 
wild marshes and which produced some exceptionally fine fruit. From 
the very choicest of these, seeds have also been planted and about 
thirty-five new varieties have thus been established. The recording 
or scoring is done on a basis of 10 for twelve characters or qualities, 
as follows: size, form, color, gloss, uniformity, keeping quality, firm- 
ness, flavor, productiveness, vigor of vine, time of flowering, season 
(early or late). 

The first two characters on this score card it will be readily seen 
would require several measurements and considerable description. 
Size and form were first recorded by taking themeasurements of three 
diameters of the berry. These however proved to be of little value 
for later reference, especially when it was necessary for the work to 
‘ be continued by one not thoroughly familiar with the original method 
of taking the measurements. 

Another character needing recording was that of the thickness of 
flesh of different varieties, and the writer therefore, in the winter 
of 1907, tried numerous experiments In bisecting large berries, stamp- 
ing them on a well saturated inking pad in the same way that a rubber 
stamp would be used, and then printing directly on cards or in the 
record book. ‘The method was found so satisfactory that it has been 
adopted for the record books and also in making up card indexes. 
Fig. 1 shows prints of the three main types of cranberries, namely, 
the round or ‘‘cherry,”’ the oval or olive (‘‘Jumbo’’), and the long or 
‘“ Bugle.” 

The main types each have two sub-types, one being tapering at 
the stem end and large at the blossom end, or bell shaped (this is 
in fact the prevailing or dominant sub-type); the other sub-type, 
but not nearly as common as the bell, is the one large at the stem end 
and tapering at the blossom end, or appearing as an inverted bell. 
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Fic. 1.—PRinTs OF THE THREE MAIN TypPEs OF CRANBERRIES. 


Rows 1 and 2.—The round or ‘‘Cherry,’’ the oval or olive, (‘‘Jumbo’’), and the long or “ Bugle,’”’ 

Rows 3 and 4.—Six sub-types, two for each main type; the first tapering at the stem end and large 
at blossom end, called ‘‘ Bell.’’ This is the most common sub-type. The second sub-type is large at 
the stem end and pointed at the blossom end, like an inverted “ Bell.’’ It is described as a pointed 


berry, and is not common. The second sub-type of the ‘‘ Bugle’’ is rather rare, as nearly all of the 
sub-types tend toward the ‘‘Bell.’’ 
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‘he main method of bisecting to illustrate general form is by cutting 
longitudinally, while to show the general arrangement of the cells 
the berry is cut transversely at its largest diameter. 


Pe em ay 





Immediately after the fruit is cut it is placed on 
the ink pad and pressed down gently so all of the 
cut surface will become inked. Then it is picked 
up with a substitute for a tweezers which consist of 


a No. 2 cork (fig. 2) with two pins extending about 


* Inch through and with the points about + inch 
apart, The advantage ot usIng the cork is that 
it permits applying pressure in making the print. 
In using the printing method with the cranberries 
all longitudinal prints are made with the stem end 





up. As the seeds easily shake loose when the berry 














Is ripe there seldom 1s print of seeds, except where 
mature but unripe berries are used. Fic. 2 


fie, 3 illustrates the same method used with tHE “ PICK-UP.” 
A substitute for a 
ripe imported tomatoes purchased on the market, pair of tweezers (full 
and shows how well the thickness of flesh can be a ing cgpannit 
illustrated by this direct printing, and also shows gure in printing. 
how the seed mass in the ripe tomato has receded 
from the sides. Comparing two varieties not fully ripe and just 
removed from the plants in the greenhouse, one can readily see (as 
in fig. 4 of the ‘‘Comet’”’) how well the 
thickness of flesh in the two 1s illustrated. 
In comparing these with fig. 3, one can see 
how the seed mass in the unripe tomato 
cline’s to the sides. 

hie. 5 illustrates the arrangement and 
size of stalks of celery. 

Further tests with green peppers, carrots, 
onions (fig. 6), string and wax beans, apples, 
and pears have proved quite conclusively 
that this method can be used to much ad- 
vantage in recording quickly characteristics 
and variations in types in connection with 





card indexing progress and results in various | 

. ria. 3. LONGITUDINAL AND 

plant breeding experiments. CROSS SECTIONS OF RIPE TOMATO 
Such preliminary tests as have been made = “MPORTED’. 

; eee Purchased on the local mar- 

show that this printing method may be used ket. Notice thickness of flesh 


also in copying cross sections of branches, - pent ai — 
rom outside Walls, eaucec 


or of galls and other injuries on branches. © one-hait, 
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Cross section of bulbs can be secured as can also stalks, buds, seed 
pods of simple-stemmed plants of the lily family, or the water hem- 
lock, ete. 

Some practice is necessary in securing the best results and the fol- 
lowing points should be borne in mind when this form of copying 
is to be practiced: 

(1) Have inking pad wel! saturated with reg- 
ular stamping ink, red or black. Two pads are 
to be recommended in order that one may be 
freshly inked while the other is in use. There 
is considerable difference in the amount of ink re- 





quired for different objects. 


ee ee (2) Nedium weight ecards with a smooth but 
lON OF COMET" TO- hot too heavily ecnlendered., shehtly absorptive 
MATO, ° " 4 . 
sur.nee, give best results. Straw colored semi- 


Unripe and fresh from 
vine. Notethicknessof gloss cards of medium weight are also satisfactory. 
flesh and the cli iging o! ‘ . , ] , ? } 

a ; a (‘ards are found best as they do not warp with 
Seer mass to sides. , 
sheht moisture. 


3) Biseeting should always be done with a thin but rigid knife. 


Well worn case knives have elven eoQod results. \Miounted Gillette 
safety razor blades are exceptionally well adapted to bisecting cran- 


berries and other small fruit. 





An ordinary thick-backed razor 
Is not suitable. 

(4) Mature fruits or vege- 
tables give best results when 
fresh and not quite ripe. 

(5) Very juicy fruit should 
first be stamped on a smooth 
blotting paper or left on it for a 
short time, but not long enough 


for the edges to contract. 





(6) It Is necessary to work 











rapidly when bisecting and ink- 


Kia. 5.—Cross Secrion OF CELERY PLANT. Ing the material ne) he printed in 
Arrangement of stems. order that none ot the objects 


shall be left long on the inking pad, for if left too long on the pad 
they become very moist and must be stamped on the blotting paper 
before making a print on the card. 

(7) In the case of a large and hard object such as an apple, it is 


necessary after placing it on the card to pass the fingers gently over 
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the under side of the card to secure perfect contact with the printing 
surface. 

There are only a few of the fruits whose juices would sufficiently 
color the card to give a satisfactory print and for that reason chiefly 
it is desirable to use the ink. One could no doubt satisfactorily 

















‘tc. 6.—BISECTION OF COMMON ONION. 
Notice distinct outlines of layers. 


print a red beet, however, without the use of ink, as fairly good prints 
have been secured of cranberries by means of their own juice alone. 
The chief difficulty is that the juice has a tendency to spread and this 
is avoided by the use of the viscid stamping ink. 











MDITORITALS 
CIRCUIT BREEDING 


Conditions existing upon the islands of Jersey and Guernsey and 
in the counties of Hereford and Lincoln in England are examples 
of the many advantages arising from the creation of a valuable new 
breed of domestic animals. The entire community is benefited 
by having superior animals for their own use, thus increasing the 
value of the products of their farms. ‘Those who carry on the busi- 
ness of producing pedigreed breeding stock for sale outside the com- 
munity make satisfactory profits from the high prices which breeders 
and farmers are willing to pay for superior pedigreed animals. The 
public at large are benefited by being able to secure animals of a 
new breed which adds value to their herds and farms. 

Our own and other countries have long been lulled to sleep by 
the magic word ‘imported.’ We have rather assumed that only 
In England and western Europe could there be created new breeds 
of animals. Our own market for pedigreed animals is the largest 
and vastly the best in the world. Yet we threw the cream of 1t 
into the hands of the British breeders. They found that fat and 
the finish made by good keeping so caught the eye of the American 
breeder that even breeding horses of the draft breeds were often 
sold on a basis of weight. Horses with forms beautifully rounded 
and fashioned by fat brought prices all out of proportion to their 
values as parents of long-lived, tough, clean-limbed, sound-footed 
horses having, in their turn, genetic power to produce drafters full 
of years, crowded with days of work. The importer’s standards 
have been too narrowly those of the farmers to whom he was to sell 
breeding animals, and the farmer accepted as standards too often 
those over-fatted meat or breeding animals which brought the highest 
prices in the sales ring or won the highest award in the show ring. 

The time has come when Americans should discontinue the rather 
unoriginal device of importing European pedigreed stock. Tew 
breeding animals should be imported and those few should be the 
exceptional mutations, and chosen with the greatest care and scien- 
tific skill, primarily to serve as foundation stock in the production 
of superior sub-breeds and breeds of our own. 

There has been accumulated in the work of animal breeding, 
plant breeding, and genetics a sufficient body of scientific fact, phil- 
osophy, and method to serve as a basis for the construction of broad 
plans for the rapid and profound improvement of American domestic 
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animals. Many excellent foundation stocks of nearly all the species 
of domestic animals to be found in the world are already assembled 
in American herds and flocks. The blood of some of our wild species 
may prove valuable and our resources and possible profits are such 
as to warrant the importation of such stocks of domestic and wild 
species, wherever found in the world, as may promise to serve our 
purposes. 

Plan of Coéperative Circewit Breeding.—Through its committee on 
Codperative Breeding of Animals, the American Breeders Association 
has made a study of plans for better unity, science, and practice 
in the production of improved forms of our domestic animals. This 
investigation resulted in plans which have been put into operation 
by the United States Department of Agriculture and several experi- 
ment stations, under the name of Codperative Circuit Breeding. 
These plans were so wrought out as to utilize to the greatest advan- 
tage the best practice of those who have created the existing breeds 
of animals and the similar but more highly perfected practice of 
those who produce new varieties of plants. These plans though 
scientific are simple, straightforward, and look to important results 
in the early development of families, sub-breeds, or even breeds 
which yield increased service and profits per head or per herd and 
flock; plans which are directed toward securing those combinations 
of characters which best serve in the production of the one or more 
specific purposes for which the breed is designed. They are designed 
to find the blood of those mutants whose blood when rather 
narrowly bred will give herds or flocks of high average excellence, 
and when used in upgrading herds of common or mixed breeding 
will be potent in rapidly improving them. 

The plan of codperative circuit breeding provides public funds 
for the scientific direction of such parts of the work of a group of 
twenty or more coOperating breeders, as recording the individual 
and genetic value of each animal, assisting the breeders in the methods 
of uniform care, and the mating of the animals. The codperating 
breeders, in return for the scientific assistance rendered, serve the 
public under contracts to continue for a specified period in their 
efforts to secure the best foundation animals of the breed or breeds 
chosen to be improved, and annually to retain and so breed those 
which have the best individual and genetic records as to build up 
eradually a family, a sub-breed, or perhaps even a breed of the high- 
est value to the public at large. Circuit breeding under public 
auspices takes the plans of our greatest breeders, improves upon 
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them, broadens out more widely the basis of the number of animals 
used, and seeks thoroughly for superior and mutating foundation 
stocks; it combines art and scientific records of performance in select- 
ing and mating animals, discards more rigidly all but the very best, 
and avoids the loss which comes from the dispersion of a herd conse- 
quent upon the death of a successful breeder. These plans recognize 
the superlative importance, once a superior breed or family has 
been created, of having a permanent source of supply of breeding 
animals of the improved type, and that this source of supply be 
continued under scientific management; also that a permanent sup- 
ply of large numbers of highly efficient breeding animals be con- 
tinuously available to breeders outside the circuit, in the same 
state or in other states. 

Organization of a breeding Cireuwt.—Ten to twenty breeders 
form a codperative circuit breeding association, the farms of these 
breeders being located preferably in the same county, or at least 
In adjoining counties with not too great distances between the farms. 
The State Experiment Station and the United States Department 
of Agriculture join in this codperation. The association, the station, 
and the department each choose a person to act as member of a 
“circuit council.” The coédperating breeders purchase and own 
the animals. The two public institutions furnish the money to 
pay the salary and expenses of a circuit superintendent, including 
the cost of record books, materials and apparatus for making tests, 
as well as traveling expenses. ‘The breeders individually and collect- 
ively contract with the council that each will own and breed a herd 
of animals of a breed and quality approved by the council. They 
further agree that each year the council shall separate each herd 
into two classes. The best individuals are to be placed in a reserved 
Class which cannot be sold except to other members of the circuit, 
so that they will not leave the circuit. The remainder are leld 
for sale for breeding purposes to outsiders. It is practically certain 
that the breeders in these circuits will with this public help build 
up herds from which they will be able to sell breeding animals at 
good prices; and in some cases these circuit herds may become so 
famous that breeding animals coming from them will be held at a 
high premium, and the simple fact of an animal having been bred 
In the circuit may come to be considered a guarantee of quality. 
The contract provides that when one breeder drops out, another can 
be elected to the codperative association to take his place. 

In bringing together superior animals for the foundation stocks 
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the superintendent assists the breeders. He keeps all data concerning 
the herds, collects and studies the literature of the particular herd, 
travels if necessary in search of stock even to foreign countries. It 
is proving convenient and wise to have one of the codperating 
herds on an experiment station or branch station farm. Then pub- 
lic funds can more properly be used in bringing into the circuit 
high-priced animals from very distant points. Young stock in the 
reserved class can then be sold by the station to the other codperating 
breeders in the circuit. 

Two Codperative Circuit Breeding Associations already Successfully 
EK stablished.—The expenditure of public funds is abundantly justified 
by the selection and creation of superior stocks of domestic animals 
to be used by breeders and farmers in producing livestock products. 
Thus, in Minnesota the Department of Agriculture and the State 
Ixperiment Station are codperating in the production of a sub- 
breed of Shorthorn cattle which are at once good beef and good dairy 
animals. If that work had now been in progress twenty years and 
the breeders of pedigreed Shorthorns could there secure breeding 
animals with which to restore some of the lost milking ability of this 
breed—made too exclusively a beef breed—the breeders in this 
circuit would be able to command excellent prices for all they could 
register for sale outside the circuit. And if milking Shorthorns 
should prove more profitable for dairy farms, or for general farms 
where the desire is not to milk the year round yet where cows are 
kept for special-purpose dairy cattle or special-purpose beef cattle, 
they would come very much into demand in their own communities. 
The fact that there is a dispute on as to whether dual-purpose cattle 
are more profitable, herd for herd, than special-purpose cattle for 
the general or specialized farm, constituted good reason for choosing 
milking Shorthorns as one of the first breeds to place under circuit 
breeding. The methods which are growing out of the work of com- 
parison of animals and herds in circuit breeding herds will be useful 
in comparing the profits of herds of the different classes of live stock. 

The second coéperative circuit breeders association was inaugurated 
three years ago under the combined auspices of the United States 
Department of Agriculture and the North Dakota Experiment Sta- 
tion. The breed chosen was the Holstein-Friesian, and the codp- 
erators are a group of farmers, mostly of German descent, out on 
the edge of the short-grass country. They had proved to their 
satisfaction that a combination of dairy and grain farming was 
necessary to success in that region of deficient rainfall. They are 
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delighted with the circuit scheme of improving their herds and they 
are gradually introducing the blood of superior Holstein-Friesian 
families. As these circuit breeders test these blood lines for their 
adaptability for their own peculiar conditions, they will weed out 
and select so as to have a sub-breed of Holstein cattle suited to the 
dry, windy, cold climate of the northwest. 

The Possibilities of Circuit Breeding Have Only Been Touched at 
the Hdges.—A number of localities have been mentioned and dis- 
cussed in some detail for additional circuits. Thus in New Mexico, 
Colorado, and other states it has been suggested that circuits be 
established under which horse ranchmen would codperate under 
scientific supervision in the production of light horses, both drivers 
and saddlers. It has been pointed out that in the production of 
saddlers the largest and best of the grades would be available for 
army remounts and that the smaller ones would be in demand for 
cow ponies and for prairie saddlers generally. The hilly country in 
the Appalachian region has beenmentioned as suited to circuits for the 
production both of driving and saddle horses. ‘The Morgan-horse 
project in Vermont will doubtless naturally take on more and more 
of the form of the typical circuit project. In the hilly country of 
Pennsylvania, West Virginia and southward are splendid areas in 
which circuits for either drivers or saddlers could be organized. 
Why not one such circuit devoted to purebred Arabs, another to 
purebred North African horses, as well as others to Thoroughbreds, 
to American Saddlers, and to American Roadsters? 

In the ight of modern efforts at making scientific plans for breeding, 
what a mistake Vermont made in allowing her famous Merinos to 
be dissipated and her Morgan horses to wellnigh pass off the state! 
Circuit codperation on the part of the federal and state governments 
would soon secure to the Green Mountain State large profits from 
the sale of the choicest of breeding animals from these two breeds; 
and the country at large, the world in fact, would be receiving an 
annual blessing in the form of superior breeding stock. Why should 
not Vermont and New Hampshire organize a circuit association 
and become the great centers of Ayrshire cattle breeding? Why 
should not Maine and Rhode Island become the great centers for 
scientifically bred poultry? Massachusetts and Connecticut could 
easily take leading places in the breeding of dairy cattle for the pro- 
duction of city milk, as well as in the breeding of varieties of flint corn. 

Experts in Tennessee are studying the feasibility of circuit breeding 
for the producticn of mules. Here the circuit must provide first 
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for the production of an improved strain of jack stock and an im- 
proved strain of horses, which when crossed will produce mules of 
au high average of excellence. Jowa and surrounding states have 
heen suggested as the best places for circuits of purebred draft-horse 
breeds. Breeders near Duluth have expressed a preference for a cir- 
cult of Guernsey cattle and the breeders of Rice County, Minnesota, 
have laid a splendid foundation for a cireuit of Holstein cattle, and 
Shelby County, Kentucky, needs but the skill of the organizer to 
establish a promising breeding circuit of Jerseys. Wyoming has 
many of the conditions for a successful circuit for creating the best 
type of short-grass-country sheep. Borden of Texas has sueccess- 
fully accomplished the initial work needed for the foundation of a 
circuit for forming a hybrid breed of cattle based on India or Brahma 
cattle and our common eattle. Even the breeders of silver foxes 
on Prince Edward Island might properly work under this plan. 

Mur state agricultural colleges are organizing divisions of genetics 
where they are producing men capable of serving as circuit superinten- 
dents, as members of governing boards, and as coOperating circuit 
breeders. Those who spent the time to devise the circuit scheme 
for creating new families, sub-breeds, breeds and even species have 
been inno haste and are in no haste now to push the matter forward. 
The American Breeders Association, which appointed the committee 
to formulate plans, at its recent meeting in Washington expressed 
its unanimous approval in the following resolutions: 


ResotveD: That the Animal Section of the American Breeders Association 
approves the so-called circuit codperative system of breeding domestic animals, 
under which the federal and state government provide scientifie guidance and 
assistance to codperating groups of breeders in the production of superior 
sub-breeds and breeds of animals, 


The time has evidently come when this subject should be discussed 
in more detail, and in reference to specific projects. The American 
Breeders Magazine would be pleased to receive brief statements 
suggesting specific plans for circuits for breeds of horses. General 
forms for writing out a circuit breeding project for any breed or any 
purpose have been prepared by members of the committee, and will 
be supplied upon application to the Wagazine or to members of the 
(‘Committee on Codperative Animal Breeding. 








oc 








Qa 


LiDITORIALS 63 
BRUGENICS CLUBS IN EDUCATIONAL INSTITUTIONS 


On page 69 Prof. O. EK. Baker, organizer of an Eugenics Club 
at the University of Wisconsin, gives a brief statement and report 
concerning that organization to which we desire to call special atten- 
tion. Itisclear that in the atinosphere of study and research of a 
college or university, conditions are favorable for the sane considera- 
tion of the subject of eugenics. The American Breeders’ Association 
has done a public service of inestimable value, in that it has put 
the discussion of this subject, in its earlier stages, into the hands of 
scientists and students, to the end that this class of people may have a 
directing influence in the treatment of this delicate yet most ImMpor- 
tant subject. No one can predict when or where the treatment of 
this subject may become a fad and the more earnest, scholarly, 
scientific people who have a sane and scientific knowledge of the 
subject take a part init, the less harm will come of possible fadism. 

The big part of this subject is dealt with in the last paragraph 
of Mr. Baker's statement. He says: ‘We must exalt motherhood 
and fatherhood and insist not only upon limiting the propagation 
of the undesirable classes but also upon encouraging the perpetuation 
of the most perfect. No social duty can exceed this.” And a 
little farther on he says: “It is easier to reform the other fellow 
but I beheve it would be better for the leaders of the eugenic move- 
ment to endeavor to establish a more sturdy social code among the 
higher classes, substituting for the criterion of conspicuous expendi- 
ture by which men and more particularly women are prone to judge 
each other, the more difficult accomplishment of rearing a healthy 
and happy family.’ 

It is true that our educational system has an anti-eugenie affect. 
Our schools pay relatively more attention to training the tastes of 
the students for the enjoyment of rare and good things, than to 
training their ability to produce these good things. No doubt our 
educational system is somewhat unbalanced and should be so changed 
as to give more of vocational and technical education to people 
generally; especially to those people who have the best eugenic blood 
and who, on that account, should multiply more rapidly than the 
average. 

Mr. Baker has clearly demonstrated that there are lines of serious 
Investigation and discussion which college and university eugenics 
clubs eould properly consider. It is a question whether there is 
any subject now before the American people which is at once of 
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prime importance, and requires more serious and unbiased considera- 
tion than that of the possible improvement of the heredity of future 
generations. ‘The American Breeders Association is a scientific and 
cooperative organization. It can do no larger service than to assist 
in bringing to the American people a sane viewpoint concerning 
methods of improving the network of descent of the human family. 
This number of the Wagazine will go to presidents of colleges and 
universities and to such deans and professors as should be especially 
interested in leadership in this work. The Association is anxious 
to be of assistance in elsewhere organizing clubs of this character. 


PLANT-BREEDING AS A BUSINESS FOR FARMERS 


To one familiar with the improvements that can be produced in 
plants and animals by breeding, it is difficult to realize why practical 
men are so slow to take up work in this field. This is particularly 
true of plant-breeding. With our domesticated animals breeding 
has come to be recognized as one of the primary elements of success 
and in almost all the counties of our principal states there are found 
special breeders of the different races of cattle, hogs, sheep and horses. 
In dairy sections, the importance of using good stock is well recog- 
nized and it is now common to find pure bred dairy herds, or at least 
herds of high grade animals that approach pure bred pedigree herds 
in effectiveness. For many years the production and sale of pure 
bred pedigreed stock has occupied the attention of many of our 
most intelligent and wide awake farmers and has proven in most 
cases an interesting and profitable business. Such live stock breeders 
in general, are stimulated by the nature of their work to more care- 
fully study business methods and the principles of breeding, and 
almost invariably they are strengthened mentally and financially 
by their relation to this specialized industry. 

It is true that animal breeding has by no means reached the high 
state of efficiency that we desire it to reach, but it has become a 
well recognized standard industry and is making rapid strides. Not 
all of the so-called breeders have developed the skili and judgment 
required for the most successful direction of breeding, and not all 
of them are as fully informed on the principles of breeding as we 
might wish, but the great majority are doing genuinely good work. 
We still find it necessary to import many pure bred animals but the 
time is rapidly approaching when this will no longer be necessary. 
Indeed, it is probable that we now have many breeders of the major- 
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ity of the important breeds, who can supply fully as good, if not 
better, animals than those ordinarily imported. 

How different is the story of plant-breeding. The experiment 
stations and agricultural press have urged the importance of improved 
varieties until farmers have come to believe that there is something 
in plant-breeding. as well as in stock breeding, and experiment 
stations are being flooded with inquiries as to where improved pedi- 
greed seed of corn, wheat, oats, cotton, potatoes, and the like, can 
be purchased. At the present time, in most cases, these inquiries 
must be answered imperfectly. Usually experiment stations are 
compelled to confess that they know of no one having carefully bred 
seed for sale, or otherwise must refer inquirers to parties in distant 
states from which the importation of seed, no matter how highly 
bred, is an experiment. This is all wrong! Plant-breeding can be 
conducted with as great or even greater certainty of success than 
can animal breeding and is less expensive. ‘There is just as great 
a necessity for having plant breeders as animal breeders, and it 
should be possible in every county in a state to purchase from local 
breeders, highly improved strains of the principal crops grown in 
the section. 

Plant-breeding methods have now been developed that can be 
utilized by practical breeders in the improvement of almost any 
of our agricultural crops. These methods are easy to learn and 
simple of application. Hosts of young farmers are seeking new 
lines of work that give promise of advancement and remuneration, 
and in plant-breeding they can find a virgin field with unlimited 
possibilities for achievement. 

Why should such a field be attractive to young men’ In answer 
I would give three reasons. 

(1) Beeause of the little capital necessary to start such work. 
In the beginning one would naturally start with but few crops, as 
possibly, corn and oats, or wheat and potatoes, and the general 
farming would go on as usual. 

(2) Beeause of the profit to be derived from the sale of seed. 

(3) Because by breeding and improving seed for the use of a 
community one is helping to improve and build up that community 
by bettering its agriculture. 

The field is more than ordinarily attractive because while the 
individual is primarily working for the compensation derived from 
the sale of seed, if his work is honestly done, and he is earnest and 
faithful, his influence is certain to lead to the general use of better 
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seed in his community and therefore, to a very general improvement 
in conditions. 

The importance of using highly bred seed can no longer be ques- 
tioned. The improvement of the corn crop of Illinois, following 
the general introduction of methods of corn selection, has been very 
marked. It has been estimated that the crop of the state as a whole 
has been increased as a result by an average of about five bushels 
per acre, and in special instances, an average increase of nearly 
fifteen bushels per acre is claimed to have been obtained. 

While working at the Minnesota Experiment Station, Professor 
W. M. Hays, now the assistant secretary of agriculture of our great 
national department, obtained increases with different highly selected 
strains of wheat, averaging from one to five bushels per acre. 

Sea-[sland cotton growers, by continuous selection over a period 
of fifty years, increased the length of fiber from an average of about 
15 inches up to 24 and 25 inches in special strains, and these fine 
strains which sell at very high prices, are maintained by a continuous 
and rigid selection. 

Sugar beets furnish an illustration of the value of selection that 
is familiar to many, the world over. Here an extensive industry 
has been built up that is dependent on the continuous use of seed 
from mother beets of high sugar content. The growing of sugar beet 
seed for the seed trade is conducted on a very extensive scale by 
certain German firms, hundreds of thousands of beets being tested 
annually as to form and richness in suger content in order to secure 
xood mother beets for seed production. 

The writer’s experiments in the breeding of timothy have led to 
the production of a number of new varicties, 17 of which in field 
trials in 1910, gave under identical conditions of cultivation and 
treatment, an increase in yield of $51 pounds per acre over test plats 
prown from the best timothy seed which could be purchased on the 
market. In 1911 these same plats gave an average increase in vield 
of 3,062 pounds per acre over ordinary t*mothy grown In comparison 
with them and four of the best varieties each gave an inerease of 
over 4,000 pounds, or 2 tons, per acre over ordinary timothy. The 
very striking increases in yield given by these new sorts will be appre- 
clated when it is remembered that the average yield in the section 
where these trials were made is only about 1.30 tons per acre and 
where 2 tons per acre is considered a good crop. An idea of the value 
of such new races to the country, if equally good sorts could be grown 
universally, can be gained from the following statement. 
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Hay is one of the largest agricultural crops of the United States, 
outranking all other crops, except corn, in total value of production. 
In 1910, according to the statements issued by the United States 
Department of Agriculture, there were grown in the United States 
45,691,000 acres of hay which yielded a crop having a farm valuation 
of $747,769,000 No statistics are available from which we can 
determine what proportion of this hay was timothy, but the writer 
believes that we may safely conclude that at least one-third of the 
entire hay crop of the country is timothy. If this is true, the timothy 
crop of the United States in 1910 had a valuation of over $249,000,000. 
In the two years during which tests have been made, the 17 new 
sorts gave an average increased yield of slightly over 363 per cent 
above ordinary timothy. <A 363 per cent increase in the valuation 
of the timothy crop as above estimated would give us over S$90,000,- 
OOO as the estimated annual gain in the value of the crop which 
would be obtained if equally good new sorts could be used through- 
out the country. 

A method of breeding timothy has been introduced by the writer that 
ix simple of application and is believed to be adapted to the use of 
farmers who desire to breed timothy and produce seed of improved 
races for sale. This method which will be described in detail in a 
bulletin of the Cornell University Agricultural Experiment Station 
soon to be published, is fully as simple and easy of application as 
the methods of corn breeding used by farmers in Illinois, lowa and 
Ohio, and the writer believes is more certain to give marked increases 
in vield. 

[It may be considered doubtful whether it is wise to urge farmers 
to embark on new enterprises, but in urging them to breed improved 
varieties of timothy and grow the seed for sale, the writer thinks 
that he is on safe ground. A farmer near Ithaca, in the summer 
of 1911 had a crop of ordinary timothy that he estimated would 
yield about 14 tons per acre. He harvested the crop for seed, obtain- 
ing 7 bushels of seed per acre, which he sold in his local market at 
$7.00 per bushel. The threshed timothy straw, of which there was 
a yleld of about 1 ton per acre, when baled sold for $14.00 per ton. 
This gave a gross income of $63.00 per acre. The maximum wheat 
vields of the same area were less than 30 bushels per acre, which 
at a price of $1.00 per bushel would give a gross income of only $30.00 
per acre. Timothy seed of improved new varieties may be expected 
to sell readily for many years to come at a rate of from $10 to $15 
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per bushel and a careful and successful breeder of this crop should 
be able to obtain an abundant reward for his study and labor. 

The ease with which improvements can be made by careful breed- 
ing is also illustrated by results obtained by the writer in breeding 
corn for early maturity. In this experiment in the selection of corn 
to increase the earliness, conducted at Ballston Lake, N. Y., a test 
was made last year, after 4 years of selection, to determine what 
improvement had been effected. <A careful grading of the ears at 
harvest time gave for the orginal seed with which the selection was 
started, a proportion of 87 per cent unripe to 13 per cent ripe and for 
the selected strain, 72 per cent ripe to 28 per cent unripe. This means 
a gain of nearly 2 weeks in earliness. The two strains were clearly 
distinguishable in the field. Another interesting feature exhibited 
was the fact that the selected strain had also increased in yield to 
the extent of nearly three bushels per acre so that considering its 
degree of maturity, it gave a heavier yield than the original strain. 

These results were obtained by four years of selection by a 
method easy of application and inexpensive. While the breeding 
IS In progress, a crop of corn is being produced that is just as valuable 
as any other corn and while not of sufficiently high grade to be sold 
as improved seed, can all be utilized except that portion reserved 
for planting, and ho greater proportion of the crop will be utilized 
for seed purposes than would be used in planting the corn crop of 
the farm if no breeding work was being conducted. By the fourth 
year a certain part of the crop from selected seed ean be sold for 
seed purposes and from that time forward a larger and larger amount 
of more and more highly bred seed can be offered for sale. 

No special field of agriculture offers greater opportunities for 
advancement and profit than does plant-breeding. The country 
is coming to demand seed of known quality and high efficiency. 
This demand will surely and steadily increase so that no risk is in- 
volved in taking up the business except in the ability and adaptability 
of the individual. Intelligence, honesty and perseverance, are the 
three qualities most necessary. No man possessing these qualities 
or characteristics should fail to achieve suecess.._-HERBERT J. 
WEBBER. 
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NEWS AND NOTES 
THE EUGENICS CLUB AT THE UNIVERSITY OF WISCONSIN 


Having been interested in plant breeding for several years, the 
writer last October suggested to other members of Professor Ross’ 
seminar in sociology that the formation of a small study group would 
afford us more information about the eugenics movement. The 
idea was immediately approved, but it was soon learned that the 
various courses and seminars in biology, experimental breeding, and 
sociology were offering such work. Moreover, most of us were 
pressed for time, and hence wished our information condensed 
and from authorities, if possible. So it was decided to organize 
a more popular Eugenics Club, secure speakers, and meet twice 
monthly. Immediately several young ladies applied for member- 
ship, involving a second problem, which was decided in the affirm- 
ative. And may I add that the women have proven a source of 
strength to the club, and that at no time has there occurred any 
oceasion for embarrassment. 


Organization:—There are a president, vice-president, and secretary-treas- 
urer, and five committees, whose chairmen, with the officers, constitute an 
executive committee: 

The Extension Committee, whose work at present is three fold: 

(1) The investigation and tabulation of all laws, such as those of [ndiana, 
Connecticut, Switzerland, relative to marriage of defectives, steri- 
lization and other means of eugenic control. 

(2) The preparation of a study bulletin for distribution through the 
ixtension Department of the University. 

(3) The recommendation of lecturers to the Extension Department. 
The first piece of work is approaching completion, the second has 
been begun, and the third is under consideration. 

The Research Committee, whose work is also three fold: 

(1) The gathering of genealogies of interesting cases. 

(2) The investigation of certain subjects allied to eugenics, several of 
the members securing credit for the work performed from the Univer- 
sity departments concerned. while others are taking eugenic subjects 
for their seminary or thesis topics. Several members of the Exten- 
sion Committee are also securing University credits for their work. 

(3) The supplying of information to the kxtension Committee. 

The Literature Committee, whose work is two fold: 

(1) The reading and tabulation of all available literature upon the subject. 

(2) The supplying of information, list of readings, ete., to the Extension 
Committee and to the Club. 

The Membership Committee, whose work is two fold: 

(1) The solicitation of desirable members. 
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(2) Passing upon applicants for membership. 
The Chairman of this committee is a woman, 
The Program Committee, which, 
(1) Secures speakers, advertises the meeting, and inserts press notices. 

VWembership: “The membership at present is about 75, and the attendance 
averages one hundred. Probably one-half are graduate students, mostly from 
the College of Letters and Science and from the Agricultural College. An 
effort will soon be made to interest the medical and law students. About 
one-quarter are undergraduates from the same colleges, and the remaining 
fourth physicians (mostly women), a lawyer, and other mature people from the 
eity, and several professors. Hach of the three committees first mentioned, 
by the way, has three professors serving as consulting members 

Programs: -Four meetings have been held, three addressed by University 
professors, and one by a city physician. The next session will be devoted to 
iwreport of the extension Committee, giving the results of its investigations; 
and now that the club has gotten into running order it is anticipated that fully 
half of the sesstons will conducted by the student members alone. Since 
Willingness to work is as excellent a eriterton of cineere interest in a subjeet 
inawuniversity as an appropriation billis ina legislature, it would appear that 
the eugene movement has secured a substantial hold Upon the affeetions of 
the members of the club. 


Both Mr. Ixelly, of the Research Committee, and myself have 
called the attention of the Club to the American Breeders Association, 
and | suppose that ere this Professor Cole has sent you some new 
numes. 

Now may | be pardoned in offermeg some observations, and asking 
opinions on some hasty suggestions upon a certain aspect of Mugenic 
reform. Probably our modern system of education, particularly 
of higher education, is one of the most potent anti-eugenic forces 
operating today. I believe that an investigation in England has 
shown that whereas defeetives and criminals average over six child- 
ren per family, the normal family ranges from four to five child- 
ren, while the “intellectuals” are eredited with less than four. Our 
own American college graduates appear in an equally undesirable 
light, Harvard and Yale men averaging much less than two children 
apiece. In other words, that portion of our population which is 
intellectually superior is not self-maintaining; but, as Professor 
Holmes remarked at a recent meeting of the Club, we are killing the 
goose that lays the golden eggs. Which he suggested might explain 
the prevalent opinion among instructors of increasing mediocrity 
of college students. 

A few hours consideration of this problem has suggested to me 
several means of relief: First, I am inclined to credit the Carnegie 
Pension Fund, in addition to other excellent results, as being one 
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of the most effective eugenic measures ever accomplished. This sug- 
gests the ultimate desirability of the establishment of fellowships 
for married students. ‘There appear to be three ways of encouraging 
fecundity among educated people: 

(1) By shortening the period of preparation; and since the fetish 
of mental discipline is no longer being worshipped, and professional 
courses are being driven down into the freshmen and sophomore 
years, this would appear in process of accomplishment. 

(2) By economic encouragement permitting marriage before the 
completion of professional preparation, as suggested above. 

(3) By substituting a different social standard for that diletante 
etiquette which today frowns upon family life. We must exalt 
motherhood and fatherhood, and insist not only upon limiting the 
propagation of the undesirable classes, but also upon encouraging 
the perpetuation of the most perfect. No social duty can exceed 
this. In the Eugenics Club reference has several times been made 
to the enactment ot legal restrictions upon unfit marriages, which 
is well-—it is easier to reform the other fellow; but I believe it would 
be better for the leaders of the eugenic movement to endeavor to 
establish a more sturdy social code among the higher classes; substi- 
tuting for the criterion of conspicuous expenditures, by which men, 
and more particularly women, are prone to judge each other today, 
the higher and more difficult accomplishment of rearing a healthy 
and happy family.—O.uiver EK. BAKER, Wadison, Wisconsin. 


ILLUSTRATION OF MENDELIAN SEGREGATION 


()) page 210 ot the American Breed rs Magazine, vol. il. no. #5, 
Prof. Arthur W. Gilbert in his interesting article on ‘Suggestive 
Laboratory Exercises for a Course in Plant Breeding,” gives in Exer- 
eise 18 an illustration of the application of the law of chance. Under 
“(a)’? materials and methods are suggested to illustrate the union 
of gametes where two pairs of characters are concerned. While 
this illustration gives very well the theoretical ratio, an optical 
representation of Mendelian segregation would be greatly appreciated 
by those students who find it difficult to get a clear conception of 
abstract relations. For this purpose and to simplify matters it would 
seem better to let a single kernel of corn (or other object) represent 
a single character rather than two, 1. e., yellow color and flintiness, 
in the above example. Starting with two individuals each having 
two characters which are to be combined in the cross, the resultant 
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hybrid will have in its make-up these four characters (partly domi- 
nant and partly recessive). In the F. generation these characters 
will be recombined into nine different types. 

To illustrate this process the following method is suggested. To 
make it as clear as possible an actual case of Mendelian segregation 
has been taken, that of the origination of the “‘Waved King Edward” 
sweet pea, by the simple crossing of the plain red “ King Edward” 
with the waved pink ‘Countess Spencer.’’* 

Provide four kinds of beans of as near the same size as possible 
in equal numbers: let the black beans, B, represent the dominant 
plain character of the sweet peas mentioned above, the gray beans, 
G, the recessive wavy character, the white beans, W, the recessive 
pink character, and the spotted beans, S, the dominant red character. 
Suppose the allelomorphic composition of the first parent is BBSS, 
the gametes of this parent will be BS. The composition of the 
second parent may be represented by GGWW with gametes GW. 
The cross between them is BGSW. This hybrid produces four types 
of gametes, viz: BS, BW, GS, GW. The union of these four types 
of gametes gives: 


(1) 1 BBSS (4) 2 BGSS (7) 1 GGSS 
(2) 2 BBSW (5) 4 BGSW (8) 2 GGSW 
(3) 1 BBWW (6) 2 BGWW (9) 1 GGWW 


Provide two vessels, in one of which place all the black, b, and 
gray, G, beans (the choice being between a plain and a wavy charac- 
ter); in the other, place all the white, W, and spotted, S, beans (the 
choice being between pink and red characters). 

Draw at random two at a time from each vessel and combine 
them into groups of four which will represent individual sweet pea 
plants in the Fs generation. It will be seen that the nine types 
above will be produced in a ratio as near the theoretical as is obtained 
in actual plant breeding practice. The larger the number of beans 
the nearer, of course, will the result correspond with the theoretical 

In ten trials using 100 beans of each kind the following result was 
obtained: 


& Mendel’s Law of Heredity and its Application to Horticulture, C. C. Hurst, I. L. S., pp. 
22-23. Journal of the Royal Horticultural Society, vol. 36, part I. 
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Types. 

Tree. (1) (2) (3) (4) (5) (6) (7) (8) (9) 
BBSS BBSW BBWW BGSS BGSW BGWW GGSS GGSW GGWW 

l 3 14 5 19 22 15 7 6 9 

2 3 14 7 13 26 13 10 S 6 

3 6 14 3 9 29 16 7 13 3 

4 6 15 4 10 26 14 7 12 6§ 

5 7 13 6 13 20 15 5 16 5 

6 7 10 10 11 21 14 g 14 4 

7 g 14 2 11 25 14 3 14 S 

Ss 5 17 § 13 17 10 8 13 9 

y 4 21 4 13 16 13 7 14 § 

10 3 12 7 18 27 12 5 11 5 

_ aa 53 144 56 130 229 136 68 121 6 

Ratio, actual......... l a7 1.05 2.4 4.3 2.8 1.2 2.3 1.1 

Ratio, theoretical..... l 2 1 2 4 2 l 2 l 


It will be seen that the actual ratio corresponds more or less closely 
to the theoretical ratio of the nine types obtained where two con- 
trasting pairs of characters are used. 

To apply the results to the sweet pea cross we have the following: 


Type (1) 
(2) 
(3) 
(4) 
(5) 


(6) 
(7) 
(8) 
(9) 


BBSS, plain red sweet peas, pure (first parent). 

BBSW, plain red sweet peas, with recessive pink characters. 

BBWW, plain pink sweet peas, pure. 

BGSS, plain red sweet peas, with recessive wavy characters. 

BGSW, plain red sweet peas, with recessive wavy and pink charac- 
ters. 

BGWW, plain pink sweet peas, with recessive wavy characters. 

GGSS, wavy red sweet peas, pure (‘‘Waved King Edward’’). 

GGSW, wavy red sweet peas, with recessive pink characters. 

GGWW, wavy pink sweet peas, pure (second parent). 


Of these nine types, 1, 3, 7. and 9 are pure types and come true as 
determined in the F; generation. The remaining five types break up 
in various ways, each of them producing more or less of one of the 
fixed types above. 

Because of the dominancy of the red and plain characters we 
should expect in the F. generation to get plain red sweet peas (some 
pure, others not), wavy reds (some pure, others not), plain pinks 
(some pure, others not) and wavy pinks (pure). Collecting these 
four kinds from the table above we have: 
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Plain reds. Wavy reds. Plain pinks. Wavy pinks. 
Types. Totals. Types. Totals. Types. Totals. Types. | Totals. 
(1) 53 (7) 68 (3) 56 (9) 63 
(2) 144 8) 121 (6) 136 | 
(4) 130 
(5) 999 
I 8 oe 556 1S9 192 | 63 
OS 8.8 3 3 l 
Ratio, theoretical......... q 3 | 


To determine which of these are pure types it is necessary to raise 
the third generation self-pollinated. Those which come true from 
seed are pure types. 

lor laboratory practice it would be desirable to have disks with 
the names of the contrasted characters printed upon them and desig- 
nated as to dominancy or recessiveness.—-W. R. BALLARD, Maryland 
Agricultural Hxperiment Station. 


REPORT OF THE MEETING OF THE EUGENICS SECTION 


A meeting of the Eugenics Section of the American Breeders’ 
Association was held at Washington, December 29 and 30, 1911, 
with the attendance of about fifty members at all sectional meetings. 

At the general session, December 29, Dr. IX. IX. Southard, director 
of the Neuropathic Institute, gave a paper ‘Geographical Relations 
of Nervous Diseases in Massachusetts.” At the general evening 
session of December 29, Hon. W. M. Hays, Assistant Secretary of 
Agriculture, gave a paper entitled, ‘‘Constructive Kugenies.” At 
the general session in the afternoon of December 380, Dr. H. H. 
Goddard read a paper, ‘Heredity of Feeble Mindedness, a Social 
Danger.” 

The special session on the afternoon of December 29 was held at 
the Volta Bureau founded by Dr. Alexander Graham Bell. After 
an address of welcome by the superintendent of the Volta Bureau, 
Mr. Taylor, and response by the secretary of the Section Dr. E. E. 
Southard was elected chairman for the meeting. Dr. Bell gave an 
opening address concerning the foundation and work of the Volta 
Bureau. Mr. H. H. Laughlin, superintendent of the Eugenics Record 
Office reported on the work of the office for the past year. Prof. 
Robert DeC. Ward of Harvard University read a paper, ‘Our Immi- 
eration Laws from the View Point of Eugenies.”? Dr. A. H. Esta- 
brook of the Eugenics Record Office presented a paper on inheritance 
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of shyness and of eroticism, based on some field studies. A party was 
personally conducted by Dr. Bell to inspect the vault and _ filing 
system of the Bureau. 

A second special session of the Eugenics Section was held Decem- 
ber 30 at 9:30 in the Government Hospital for the Insane. Dr. 
Henry A. Cotton, medical director of Trenton State Hospital was 
elected chairman pro tempore. Dr. William A. White, superinten- 
dent of the Government Hospital discussed the methods and results 
of the field work and spoke critically of the difficulties of diagnosis. 
He laid stress upon the importance of the charts in exhibiting the 
results in popular form. Dr. Frederick A. Rhodes of Pittsburgh gave 
a paper entitled, “Eugenics from the Standpoint of the Physician.” 
Dr. Henry A. Cotton showed charts illustrating inheritance of insan- 
itv and a paper by Dr. IF. A. Woods, entitled ‘ Alternative Human 
Inheritance in Ikugenies.’’ On motion of Mr. W. AM. Hays the fol- 
lowing resolutions were adopted: 


ResoLtvep: That the Kugenics Section organize a permanent committee on 
immigration, with authority to codperate with similar committees of other or- 
ganizations In securing laws which will be more effective insecuring immigrants 
which bring good health and only normal and superior heredity to this country. 

Resotvep: That the Kugenics Section request the Association to appoint 
iL committee to report on the possibilities of securing data and useful eugenics 
legislation through the United States Census Bureau, the Jureau of Health 
and other societies and institutions. 


After luncheon provided by Dr. White an opportunity was given 
for visiting the hospital. ‘The following officials were elected at the 
sectional meeting of December 80, Dr. E. E. Southard, chairman; 
Dr. H. H. Goddard, Vineland, N. J., viee-chairman: Dr. C. B. 
Davenport, secretary.—-Dr. C. B. DAvenrort, Secretary Eugenics 
Se cLiON, A. b. A. 


INTERNATIONAL EUGENICS CONGRESS 


The first international Kugenies Congress has been called to meet 
in London, on July 24 to 31, 1912 at the instance of the London 
Society of Eugenics. Dr. David Starr Jordan in a note to the editor 
states that: ‘‘The purpose of this Congress is to try to bring together 
as many people interested in the subject as possible and to have a 
series of papers and discussions, primarily those of popular interest; 
it not being intended to make the Congress a vehicle for exclusively 
technical papers.” 
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The circular announces that the work of the Congress will be 
grouped in four sections: 

(1) The bearing upon eugenics of biological research. 

(2) The bearing upon eugenics of sociological and historical re- 

search. 

(3) The bearing upon eugenics of legislation and social customs. 

(4) Consideration of the practical application of eugenic principles. 

The following persons are the vice-presidents from the United 
States: Alexander Graham Bell, Dr. C. B. Davenport, Charles W. 
Ehot, Dr. David Starr Jordan, Gifford Pinchot, Dr. E. E. Southard 
and Bleecher von Wagenen. 

Dr. Jordan and Prof. Vernon Kellogg will both attend the Congress. 

The American Breeders Association which holds a membership in 
the Congress will be duly represented. 

Those who are interested in the proceedings of this Congress may 
obtain further information by addressing The Honorary Secretary, 
Eugenics Education Society, 6 York Building, Adelphi, London. 
Membership is one pound ($5). 

The president of this international body is Major Leonard Darwin; 
P. von Fleischl, Honorary Treasurer; Mrs. Gotto, Honorary See- 
retary. 

PUBLICATIONS RECEIVED 
THE INHERITANCE OF COLOR IN SHORT HORN Catrie. H. H. Laughlin, Car- 
negie Station for Experimental Evolution, Cold Spring Harbor, New York. 
teprinted from the American Naturalist, Vol. XLV, Dec., 1911. pp. 705- 
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M.D., Dayton, Ohio. Pp. 22, 4 figs. 
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IMPROVEMENT. G. W. Shaw and M. FE. Sherwin. Bulletin No. 224, Agri- 
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75 text figs. 
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IuXPERIMENTAL STUDIES IN INDIAN Corrons. H. Martin Leake, M.A. Pp. 
447-451. Reprint from Proceedings of the Royal Society. 


Srupies IN INprAN Corton. H. Martin Leake, M.A. Figs. 4, pls. HU. 
Reprint from Journal of Genetics, Vol. L, No 3. 
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N.Y. Pp. 234-252. Illustrated. Reprinted from American Naturalist, 
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1911. 
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Meruops IN BREEDING CEREALS FOR Rust Resistance. Edw. C. Johnson, 
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NEW BOOKS 


HeREDITY IN RELATION TO EVOLUTION AND ANIMAL BREEDING. William IE. 
Castle, Professor of Zoélogy, Harvard University. 184 pp., 53  illus- 
trations. Appleton and Company, New York and London, 1911. 

Few subjects are commanding such universal and popular atten- 
tion as the rising science of genetics. The literature of the subject 
is rapidly growing voluminous. The task of putting this varied and 
interesting material into pedagogical formis fortunately being assumed 
by writers who possess the gift of presenting the subject clearly and 
interestingly. Heretofore we have known breeding only as an art. 
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Our most successful breeders of whatsoever kind of plants or animals 
were at best only artists— highly skilled ones, it is true. Their great- 
est successes were often surprises to themselves, and frequently the 
fondest expectations turned into severe disappointments. Through 
the discoveries of Mendel we have gained an entirely new viewpoint. 
lacts and groups of facts, formerly detached and unassimilable, have 
suddenly sprung into importance and have assumed a meaning. 

Dr. Castle’s book Heredity was suggested by a course of lectures 
delivered at different times before students at educational institutions. 
These lectures are now rearranged in book form and presented to 
the general reader, and the rapidly growing interest in genetics should 
accord this book a useful place. Because the use of scientific terms 
is confined only to the most necessary ones, the general reader will 
find it at once intelligible and interesting. Whatever uncommon 
words are used are defined and explained and even the reader not 
fully familiar with scientific terms should find no difficulty in com- 
prehending the text fully. 

The lack of fundamental breeding knowledge with which breeders, 
for instance of poultry, will invest their money and enter upon the 
business of ‘‘breeding”’ of faney fowls has always been a matter of 
wonderment to us. The same applies to breeders of other forms of 
live stock. Unwittingly they are mere multipliers of stock but not 
breeders in the true sense. A book like Heredity, here before us, 
placed in the hands of hundreds of these mechanical breeders would 
iluminate their work greatly and actually open their eyes to a 
revelation. 

The book is written along Mendelian lines, and should be of assist- 
ance to the breeder who combines the artistic with the technical. 

The subject is covered in ten chapters. The titles of several may 
be mentioned to give an idea of their contents: The Individuality 
of Inheritance; Germ Plasm and Body; Mendel’s Law of Heredity; 
Determination of Dominance; Evolution of New Races by Loss or 
Gain of Characters; Evolution of Races by Variation; I¢ffeet of In- 
breeding and Heredity and Sex. 


BREEDING Farm ANIMALS. I. R. Marshall, Professor of Animal Husbandry, 
Ohio State University. 287 pp. The Breeders Gazette, publishers, Chi- 
cago, Ill., 1911. 

The man who was the first in this country to place animal hus- 
bandry and the understanding of the animal form upon a_ peda-— 
gvogical basis has had his name fitly commemorated on the dedicatory 
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page of this book on breeding farm animals, namely, the late Prof. 
John Craig, and well has he deserved this tribute. 

breeding Farm Animals is a common-sense, sane, practical, and 
readable book, because the author has succeeded in presenting his 
subject in plain, every-day language. ‘The book seems to have been 
written with a view of bringing to the stock breeder and the home 
student who wishes to extend the knowledge gained in the short- 
course work in agriculture, the latest and best information on the 
subject of heredity as applied to farm animals. It would also be use- 
ful as a text and reference book in agricultural high schools. 

The matter of illustrations has received much care; the well-chosen 
character types of the various breeds of live stock awaken in the 
reader and lover of stock the enthusiasm and admiration for the 
artistic side of stock breeding. The author does not indulge in 
scientific speculation or the recital of the vagaries of heredity; thus 
atavism, which before our clear understanding of the physical basis 
of inheritance, received the bulk of attention in the earlier works 
on breeding, here is relegated to very minor mention. 

There is emphasized throughout the book the relation of the breeder 
to the live-stock industry, management of breeding stock, the func- 
tions of markets, of breeders’ associations, of live stock registry and 
advanced registry. IKleven pages devoted to determination of sex 
in the offspring sum up the present status of knowledge on that 
subject and should serve to clarify the conceptions current among 
those who have little or no fundamental knowledge of the cell proc- 
esses of fertilization. The author remarks: “That sex of farm 
animals should generally be under the control of man seems hardly 
desirable.” 

A book of such varied contents should be indexed; the absence of 
this almost indispensable reference-aid is regrettable. 











ASSOCIATION MATTERS 
MEMBERSHIP FEES ARE DUE 


Please send in your 1912 membership dues promptly upon receipt 
of due bill and try by all means to send dues of a new member in 
addition. 


PLACE OF THE NEXT MEETING, 1913 


The National Corn Exposition has invited the American Breeders 
Association to hold its ninth annual meeting at Columbia, South 
Carolina, February 8-9 1912, setting the date of the meeting so that 
it will be held on the two days immediately preceding the opening 
of the Exposition. In this way conflict of interest will be avoided, 
and members by staying over may visit the Corn Exposition, which 
promises to be not only on a larger scale than any previous one, 
but to include more educational features and a wider scope generally, 
No definite announcement will be made until the Council shall have 
decided this matter by vote. 

The Corn Exposition authorites with their usual generosity have 
offered to the American Breeders’ Association facilities for holding 
meetings and the use of rooms for lectures, and the commercial bodies 
of Columbia and Charleston have expreseed the desire to entertain 
the members of the Association. An attractive program for the 
entertainment of members has been tentatively worked out and 
includes among other things a visit to the tea farm at Summers- 
‘ville South Carolina, the only tea farm in the United States, an 
auto trip from Summersville to Charleston. 


WORTH OF THE WORK OF THE AMERICAN BREEDERS 
ASSOCIATION 


I wish to congratulate you upon the wonderful progress you have made with 
your society and its publications. I am proud of it; I am proud of having 
a little connection with the organization.—WILLIAM GEORGE, Aurora, Il. 


I wish to express my appreciation of the excellent form in which our Maga- 
zine has been written, edited and published during the past year.—JOSEPH 
S. Montaomery, St. Paul, Minn. 


I congratulate you upon the fine appearance of the last numover of the Maga- 
zine. I am pleased to note that you have included eugenics in the sub-title. 
T suppose it is more than a branch of genetics on account of its social bearings. 
—Cuas. B. DAvENPORT, Cold Spring Harbor, N. Y. 
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